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ABSTRACT 
The prevalence of malnutrition among preschool age children in West Africa is 
projected to reach 13.5 million by the year 2005. In Ghana, 30% of the children under the age 
of 5 y are stunted. Adequate child care can help to prevent childhood malnutrition and 
mitigate the deleterious effects of poverty. As more women enter the workforce to increase 
household income their need for alternative child care grows. An Alternative caregiver (AC) 
is a broad term that encompasses all who may provide any care to the child other than the 
primary caregiver. Care given by AC can directly affect a child's nutritional status, but can 
also have an indirect effect as a resource of care for the mother. The presence of an AC can 
relieve constraints that pose barriers to the mother's ability to give adequate care. 
The overall objective of this study is to gain a better understanding of the use of AC 
in Manya Krobo, Ghana. The first aim of this research was to identify the sources of AC. The 
second aim was to identify determinants of use of AC. The third aim of this research is to 
evaluate the association between the use of AC and child anthropometry. A triangulation of 
three research methods was used: focus group discussions (n=14), in-person surveys (n=200) 
and follow-up in-depth interviews with in-home observations (n=l 7). Participants (mother 2'.: 
18y with a child 9-24 mo) were recruited from two district hospitals and a door-to-door 
strategy was employed for focus group recruitment. 
The majority (83%) of women reported using AC; the most common AC was the 
grandmother (65%). Mothers who used AC tended to be younger (p=0.08) and had a higher 
income (p=0.02) than those who did not use AC. Although AC freed up time for other 
household chores and rest, mothers were concerned that AC care could be of poor quality. 
IX 
After controlling for child age and household wealth, AC tended to be positively associated 
with weight-for-age and height-for-age (p<0.10). When other pertinent determinants 
(maternal BMI, income, toilet/latrine facilities, and extended family) of child anthropometry 
were added to the regression model, AC remained positively associated with child 
anthropometry but was no longer statistically significant. Household and family structure 
may influence the availability of possible AC and potentially quality of care given to the 
child. AC are a widely used form of social support and did not compromise child nutritional 
status. 
More research is needed to assess the quality of care that the different AC provide 
and their effects on the household's ability to properly care for children. The wide use of AC 
in this community presents a new target for infant nutrition intervention at the household 
level. 
x 
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CHAPTER 1. GENERAL INTRODUCTION 
Thesis organization 
This thesis begins with a general introduction which includes the rationale behind this 
research, objectives and specific aims, research questions, and definition of terminology. 
Following the general introduction is the review of relevant literature and two manuscripts 
prepared for submission to scientific journals each with references cited, general conclusions, 
references cited in the general introduction and conclusion sections, and appendices. 
Included in the appendices are survey questionnaires, interview guides, home visit spot 
checklist, and study data. 
Introduction 
Malnutrition remains a major contributor to infant morbidity and mortality accounting 
for more than half of the deaths in developing countries (UNICEF 1998). It has been 
projected that the prevalence of malnutrition in developing countries will decrease from 
30.2% in 1990 to 19.3% in 2015. However, rates of malnutrition continue to increase in sub-
regions of sub-Saharan, Eastern, Middle, and Western Africa (De Onis et al. 2004). In 
Ghana, located in the western part of Africa, there has been an increase in stunting among 
children under the age of 5 y (from 28% in 1998 to 30% in 2003) (Ghana Statistical Service 
and Marco International Inc 2005). 
Researchers recognize that malnutrition is a multifaceted problem that does not have 
a simple answer. In a report by UNICEF in 1990, researchers created a conceptual 
framework mapping out the causes of malnutrition (UNICEF 1990). Elimination of 
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malnutrition requires the availability of adequate energy and nutrients, health services, as 
well as adequate care for child and woman. 
The importance of good care for the child and mother in ensuring child survival has 
since been well documented (Begin et al. 1999, Engle & Lhokska 1999, Engle et al. 1997, 
UNICEF 1990). Care behaviors are dependent on resources of the household, including 
family income and characteristics of the mother, including her education, beliefs, nutritional 
and physical status, mental health, self-confidence, workload, and social support (Engle et al. 
1997, Begin et al. 1999). Social support, particularly alternative caregiving has received little 
attention (Engle & Lhokska 1999, Begin et al. 1999, Abel et al. 2001). Given our limited 
understanding of the potential effects of this resource of care, this research project will 
examine the relationship between child well-being and social support, specifically the role of 
alternative caregivers (AC) as a form of social support in Manya Krobo, Ghana. 
Rationale 
Care provided by the mother in the first few years of a child's live is an important factor 
for ensuring the health of the child (Reyes 2004). The increase of women in the workforce 
has increased the need for assistance in household chores and caring for children. The Ghana 
Demographic and Health Survey reported that 73% of women in the Eastern region were 
currently employed during the time of the 1998 Ghana Demographic and Health Survey 
(Ghana Statistical Service and Marco International Inc 1999). The majority of working 
mothers in this region care for the child while they was at work, 25% leave their child with a 
husband/partner or other relative, and 18% put their children in school or some form of 
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institutional care. A small percentage of the children (5.7%) were cared for by older 
children. 
The availability of some form of social support for mothers has proven to be a useful 
resource for giving care (Abel et al. 2001). However, there is a dearth of information about 
the role of social support, or specifically the use of an alternative caregiver in caring for a 
child. This proposed research is significant as it will add new information to the 
understanding of social support and its implications in improving care of children in 
developing countries. Also, this information will aid in policy making and the development 
of interventions targeting quality control of alternative care. 
Main objective and Study aims 
It is recognized that alternative caregiving is an important form of social support but 
little is know about its relationship with child nutritional status (Engle & Lhokska 1999). The 
overall objective of this research was to gain a better understanding of this alternative 
caregiving as a form of social support. The first aim of this research was to identify the 
sources of alternative caregiving in Manya Krobo, Ghana. The second aim was to identify 
determinants of use of AC. The third aim of this research is to evaluate the association 
between the use of AC and child anthropometry while controlling for the other determinants 
of child anthropometric measurements. 
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Research Questions 
The research questions for this study were: 
• What tasks are involved in the caring for a child between the ages 9-24 mo in 
Manya Krobo, Ghana? 
• Is alternative caregiving commonly used in this community? 
• What are mother's perceptions of the helpfulness of alternative caregivers 
(advantages and disadvantages)? 
• Who are the commonly used AC in this community? 
• What are the determinants of the use of AC? 
• What effect do AC have on the nutritional status of the child? 
• What role do different types of AC play in the caring for a child? 
• What are the differences in care provided by different AC? 
Hypothesis 
Figure I is a conceptual framework modified from the extend UNICEF model of care 
(Engle et al. 1997) explaining the effects of care by primary and alternative caregivers on the 
health outcomes of the child. This framework outlines the guiding hypotheses of this 
research. The framework shows its effects on child outcome through three modes. 
• AC directly affects the primary caregiver' s ability to give care by relieving 
constraints, such as time, or workload. 
• AC can also modify the relationship between care given by primary caregiver 
(e.g. the alternative caregiver may introduce a care practice that mitigates the 
negative care practices of the mother). 
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• AC directly impacts the child's health status and dietary intake because they are 
providing care to the child in the absence of the primary caregiver. 
Both the primary caregiver and AC' s direct effect on child nutritional status depend 
on their resources to provide care for the child. These resources include education, 
knowledge, cultural beliefs, workload or time constraints, mental health, and nutritional and 
health status. For this reason, data collection tools were designed to assess .these resources of 
care and to examine their relationship to child health outcome in Manya Krobo, Ghana. Data 
collection tools also assessed the role of AC as a resource of care and how the AC could 
mediate the care given by the primary caregivers. 
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Figure 1. Conceptual framework, modified from the extended UNICEF model of care (Engle 
et al. 1997 
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Definitions 
~ "The provision in the household and the community of time, attention, and support to 
meet the physical, mental, and social needs of the growing child and other household 
members" (ICN 1992). 
Social support: The receiving of help for completing daily chores, including caring for 
children. 
Alternative caregiver (AC): Anyone who provides assistance in caring for the child when the 
primary caregiver is present or absent. 
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CHAPTER 2: LITERATURE REVIEW 
Definition of Malnutrition 
'Malnutrition' is an umbrella term that encompasses many different nutritional states. 
Over-nutrition refers to exceeding the body's nutritional needs. Common signs of over 
nourishment are overweight and obesity. Under-nutrition means that the body's nutrient 
needs are not being met. The body can adapt to function for a short period of time under 
these conditions but a prolonged state of under nourishment can have adverse effects on 
overall health. Under-nutrition can refer to micronutrient deficiency or protein-energy 
deficiency. Both forms of undernourishment lead to adverse health problems and an 
increased risk of mortality, especially in children. 
Children under the age of five years are susceptible to malnutrition due to their high 
energy and nutrient requirement needed for growth and development. In the world today, 150 
million children in developing countries suffer from malnourishment and approximately 6 
million children under the age of five years die every year of malnutrition (WHO 2000, Rice 
et al. 2000). 
Protein-energy deficiency 
The term protein-energy malnutrition (PEM) has become synonymous with 
malnutrition in the literature. It refers to an imbalance between protein and energy intake and 
the body's requirements. Energy deficiency is more common, and perhaps, more significant 
than protein deficiency (Carpenter, 1994). PEM can be accompanied by micronutrient 
deficiencies. 
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The two categories of mild to moderate PEM are wasting (sometimes referred to as 
"acute malnutrition") and stunting (sometimes referred to as "chronic malnutrition") (F AO 
1997). Wasting is distinguished by< -2 weight-for-age and weight-for-height z-scores but 
height-for-age> -2. When stunting occurs weight-for-height z-score is> -2 but height-for-
age and weight-for-age z-scores are< -2. Stunting and wasting can occur simultaneously in 
which weight-for-age, height-for-age, and weight-for-height z-scores are all< -2. 
The two severe forms ofPEM are kwashiorkor and marasmus. Kwashiorkor 
previously was considered to be mainly due to protein deficiency (F AO 1997). However, in 
1961, Waterlow performed a study which treated children for kwashiorkor and found that the 
rate of recovery was dependent on increased energy intake and not protein intake as once 
believed, suggesting protein-sparing effect (Waterlow 1960). Kwashiorkor is characterized 
by a weight-for-age of60-80% of the median and the appearance of edema (Waterlow 1992). 
Other clinical signs of kwashiorkor include mental changes, abnormal hair, and "flaky paint" 
dermatitis. A loss of appetite usually accompanies kwashiorkor. Marasmus, which is more 
common in most countries, is mainly a deficiency of adequate food intake. Clinical features 
of marasmus include severe wasting (weight-for-age < 600/o of the median). Hair changes and 
skin sores are present but it is not as common as it is in kwashiorkor. No loss of appetite is 
seen with marasmus. Anemia is also commonly seen in these children. 
Theories of PEM pathogenesis 
One of the most excepted theories on the pathogenesis of kwashiorkor came from a 
study by Golden and Ramdath (1987). They suggested that the cause ofkwashiorkor was due 
to an accumulation of free radicals. The guiding hypothesis of this research was that the lack 
of protective mechanism, such as free radical scavengers, allows the free radicals to cause 
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kwashiorkor. Cell damage caused by excess oxidative stress could cause edema, fatty liver, 
skin and hair abnormalities. In this study Golden and colleagues found that children with 
kwashiorkor had lower levels of glutathione, a free radical scavenger. Levels of glutathione 
are a measure of oxidative stress. They also reported that glutathione levels were not the 
only explanation for the edema that is associated with kwashiorkor. It was observed that 
some children who experienced edema due to medical conditions that were not related to 
malnutrition had normal glutathione levels. Therefore glutathione levels alone could not be 
an indicator for kwashiorkor. The enzymes, glutathione reductase and glucose-6-phosphate 
dehydrogenase, were found to be more active in malnourished children compared to healthy 
children. These enzymes are responsible for returning glutathione to its reductive state, 
which allows it to quench free radicals. In response to oxidative stress glutathione reductase 
and glucose-6-phosphate dehydrogenase provide reducing power, in the form ofNADPH, to 
reduce glutathione. Levels ofNADPH were found to be lower in children with kwashiorkor. 
The increased need for reduced form of glutathione due to increased oxidative stress was 
used to explain this phenomenon. The production of NADPH in these children is not fast 
enough to meet the needs of reducing the oxidized forms of glutathione. This leads to an 
accumulation of the oxidized form of glutathione, which eventually leads to cell damage and 
many of the symptoms associated with kwashiorkor, such as edema. 
Micronutrient deficiency 
Micronutrients are essential for ensuring adequate growth and health of children and 
deficiencies of iodine, vitamin A, zinc, and iron remain a public health concern in developing 
countries. Deficiency of these micronutrients can interfere with the normal functions of the 
body causing infections and diseases to thrive. 
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Vitamin A deficiency affects over 100 million children under the age of five 
worldwide, especially those from countries in Africa and South-East Asia (WHO 2000). 
Vitamin A deficiency (V AD) in children can cause night blindness, destruction of the cornea, 
and other eye related problems, as well as reduction in immunity and ability to ward off 
opportunistic infections. Recommendations for treatment for severe vitamin A deficiencies 
are effective age appropriate supplementation (Ross 2002). A vitamin A supplementation 
study on young children in a rural area of Ghana where xerophthalmia exists, found a 
reduction of severe diarrhea, hospitalization, and mortality in children (Ghana VAST Study 
Team 1993). 
Iodine deficiency disorder (IDD), characterized by the appearance of goiters, affects 
over 740 million people in the world and is the most prevalent cause of brain damage (WHO 
1999). The effects of inadequate iodization were evident in some African countries like 
Ghana where the estimated national goiter rate is 9.5% (Ghana Statistical Service and Marco 
International Inc. 2005). Nutritional programs to iodize salt have been very successful at 
fighting this disorder. In Ghana legislation for universal iodized salt was passed in 1996. As 
of 1998, many other countries had passed legislation on salt iodinazation and 70% of 
households in affected countries had access to and consumed an adequate amount of iodized 
salt (UNICEF 2001). 
The most common micronutrient deficiency is iron deficiency. About 9 out of I 0 
people living in developing countries suffer from iron deficiency. Iron deficiency is also the 
major cause of anemia and it is thought that about 30% of the world's population have iron 
deficiency anemia (Allen et al 2000). Iron deficiency in Ghanaian children is not only due to 
low iron content but also low bioavailability in foods made from staple crops like maize and 
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cassava (Commey and Dekyem, 1995). Other associated health problems include growth 
retardation, anorexia, lethargy, and in severe cases increased morbidity and mortality. 
Severity of malnutrition 
De Onis and colleagues (2004) used data from the WHO Global Database on Child 
Growth and Malnutrition to analysis of the state of childhood malnutrition, using stunting as 
an indicator. There was evidence of an overalf decline in rates of child malnutrition (0. 73% 
per year in the last 20 years) (De Onis et al. 2000). However, the distribution was uneven; 
some developing countries experienced an increase in levels of malnutrition. In Eastern 
Africa, 48% of preschool children were stunted in 2000; stunting increased by O.OS-
percentage points per year between 1980 and 2000. There has been little change in the rates 
of malnutrition in Western Africa where the population continues to increase. 
There has been an evolution of nutrition interventions pertaining to malnutrition 
(Allen 2003). Protein deficiency was the main focus of interventions in the 1930s because of 
the large number of cases ofkwashiorkor reported in Africa. In the 1960's protein-energy 
deficiency was the major concern of nutrition programs. Later, interventions shifted the focus 
of programs to micronutrient deficiencies. Now researchers realize the significance of 
specific micronutrient deficiencies such as iodine, vitamin A, and iron along with PEM in 
developing countries. 
Malnutrition, morbidity, and mortality 
It has been well established that malnutrition is the leading cause of global burden of 
disease and the underlying cause of child mortality in developing countries (Ezzati et al. 
2002, World Bank Group 1999). A study by Pelletier (1994) to classify causes of death 
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worldwide found that there was an association between all-cause deaths and malnutrition. It 
was documented from this same study that mild and moderate malnutrition, not severe 
malnutrition, to be associated with a greater risk of mortality. This is a serious concern in 
countries in sub-Saharan Africa and Asia where mild to moderate PEM affects 30-70 percent 
of all children (F AO 1997). 
Studies have shown that the risk of mortality from malnutrition varies depending on 
the type of diseases associated with the cause of death (De Onis et al. 2000). Rice et al. 
(2000) conducted at review of literature pertaining to malnutrition and infectious diseases 
(diarrhea, acute respiratory disease, malaria, and measles). There was a strong association 
between malnutrition and increased mortality from acute lower respiratory disease, 
pneumonia, and diarrhea. Though limited, there was evidence of an association between 
malnutrition and the risk of deaths from measles. In contrast, there was not a strong 
association between malnutrition and death from malaria. 
Similar results were found in a study completed in Burkina Faso (Muller et al. 
2003b). An analysis of the association between PEM, malaria morbidity, and all-cause 
mortality was performed. There was no association between malaria morbidity and PEM 
was found; however, PEM was the major risk factor for all-cause mortality among children 
in Sub-Saharan Africa (Muller et al. 2003a). 
Both ofthe above mentioned studies confirmed the earlier findings of Murray and 
Lopez ( 1997) that there are differences- in malnutrition-related risks of death among different 
diseases. (Murray and Lopez 1997, Muller et al. 2003b) (Figure I) In other words, the risk of 
mortality due to diarrhea and malnutrition may not be the same as the risk of mortality due to 
malaria and malnutrition. 
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Underlying Causes of Malnutrition: UNICEF Conceptual Framework 
In a report by UNICEF in 1990 researchers created a conceptual framework (Figure 
2) to account for the causes of malnutrition in children (UNICEF 1990). The model shows 
the multifaceted nature of malnutrition and how one factor is dependent or interrelated with 
another. 
In this model there were three levels of causation for malnutrition (immediate, 
underlying, and basic causes). The immediate causes of malnutrition are inadequate dietary 
intake and disease. Inadequate dietary intake can be caused by inadequate food supply or 
inability to consume or absorb nutrients and can result in failure to meet the body's 
nutritional needs. Disease, especially infectious diseases, causes a decrease in intake 
associated with anorexia and nutrient malabsorption. Disease perpetuates the vicious cycle of 
malnutrition (UNICEF 1990). 
The underlying causes which lead to these direct causes of malnutrition are grouped 
as household food insecurity, health services and healthy environment, and care for children 
and woman (UNICEF 1990). Improvements in the conditions of these underlying factors 
have the potential to reduce the risks of malnutrition and have been the target of many 
interventions and studies (Begin et al. 1999). The underlying factors are dependent on the 
availability and control of resources which are referred to as basic or structural causes of 
malnutrition (UNICEF 1990). Distribution of these resources varies amongst different 
populations and is usually controlled by technical/ecological, economic, social, political, and 
ideological factors. At the base ofUNICEF's model are potential resources. These are the 
resources that a community or society has, such as land or natural resources. 
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Household Food Insecurity 
Household level food security is defined by the Life Sciences Research Office 
(LSRO) as "access by all people at all times to enough food for an active, healthy life. Food 
security includes at minimum: (1) the availability of nutritionally adequate and safe foods, 
and (2) an assured ability to acquire acceptable foods in socially acceptable ways (e.g. 
without resorting to emergency food supplies, scavenging, stealing, or other coping 
strategies)" (Anderson/LSRO 1990). Food insecurity is "limited or uncertain availability to 
acquire acceptable foods in socially acceptable ways" (Anderson/LSRO 1990). Food 
insecurity eventually leads to hunger, which is an extreme end product of prolonged food 
deprivation (Radirner 1990). 
Researchers have various tools to measure food insecurity and food insufficiency, 
such as the Radimer/Comell measures, the National Center of Health Statistic (NCHS) 
surveys, and the Community Childhood Hunger Indication Project surveys (CCIIlP). The 
validity of these surveys has been studied extensively (Kendall et al. 1994, Kendall et al, 
1995, Olson et al, 1994). Frongillo et al. (1997) evaluated the validity of the 
Radimer/Comell, CCIIlP, and the National Health and Nutrition Examination Survey 
(NHANES III) and examined their interrelationships. These three surveys were compared to 
a criterion measure which consisted of two experts doing in-depth personal interviews with 
the participants and categorizing the household level of food security. They found that the 
Radimer/Comell and the CCIIlP questionnaire based measures were found to have a good 
specificity and sensitivity when compared to the criterion measure. The NHANES ID 
questionnaire measures had good specificity but poor sensitivity (Frongillo et al. 1997). 
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The food security survey in use today is the Current Population Survey's Food 
Security Supplement. This survey was developed by the Food and Consumer Service (FCS) 
of the U.S. Department of Agriculture (USDA) and the Department of Health and Human 
Services/Center if Disease and Prevention (NCHS) (Hamilton et al. 1997). The CPS's Food 
Security Supplement is based on previous surveys such as the Radimer/Comell and the 
CCIIlP surveys. This survey has also been validated for assessing food security in 
population and individuals but more research is needed for its uses on subgroups of 
populations (Frongillo et al. 1997). 
The Food Security Supplement is made up of almost 60 questions that focus on four 
areas of food security: household food expenditure, use of food assistance, coping behaviors 
and strategies, and direct indicators of food insecurity and hunger (Bickel et al. 2000). Within 
the supplement there is a set of 18 questions that are frequently used to assess food security 
in the past 12 mo. They are called the "core module" and are often used in large surveys. 
There is also a smaller set of 5 questions that can assess general food security. 
Inadequate health services 
Access to health services and a healthy environment has been associated with child 
nutritional status and mortality (UNICEF 1990). In a study by Caldeira and colleagues, 
researchers evaluated the quality of medical assistance in relation to infant mortality 
(Caldeira et al. 2001). They found that the quality of medical care was a major risk factor in 
infant death. Poor medical care due to inadequate assistance by health care workers or poor 
organization of health care facility was associated with increase infant mortality caused by 
infectious diseases. 
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In study by DeSouz.a et al. (2000), delays in receiving medical care and ineffective 
care were related to attributes of the hospital or health care facility where mothers sought 
care. Mothers reported difficulties getting appointments, unavailability of appropriate care, 
and language barriers. Also, some mothers stated that they consulted with doctors several 
times during the course of their child's illness yet it still resulted in death. The authors 
suggested that improved communication between heath care providers and mothers may 
alleviate some of these problems. 
The importance of good medical care and access to health care for infant survival was 
also emphasized in a study by Frias et al. (2002). In northeastern Brazil, researchers 
evaluated the access to quality of health care for infants. They did this through a descriptive 
cross-sectional census-based study which included interviews and inspection of medical 
records. The majority of deaths occurred in the home and were related to lack of 
accessibility to health services. Accessibility refers to transportation, money to cover fees, or 
location of nearest hospital. However, in 65 .1 % of deaths, medical assistance was sought out 
at least once, yet the child' s health did not improve. These results bring to light the 
consequences of inadequate health care. 
Inadequate Care 
Care has recently been thought to be a major component for adequate child 
development. UNICEF' s conceptual framework in 1990 brought the notion of care to the 
frontline of child nutrition by identifying care for child and mother as one of the three 
underlying causes of child malnutrition (UNICEF 1990). However, this model did not define 
care. The growing awareness of the significance of care for infant survival led to the need 
for a clear definition and understanding of this term. 'Care', as it pertains to young children, 
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has since been well defined. A collective definition of care, from a number .of studies, is the 
behaviors, practices, and actions of a caretaker that provides a child with the time, attention, 
physical, mental, and emotional support needed to ensure healthy growth and development 
(UNICEF 1990, ICN 1992, Engle 1992). 
In an extended version of the UNICEF conceptual framework created by Engle et al. 
(1997) for children and woman, care was described through care behaviors (Figure 3). The 
term care behaviors refers to care practices that are relevant to growth and development, 
health, and nutrient intake. These care practices are laid out in the Care Initiative manual 
(Engle et al. 1997) as: 
• care for women and child 
• feeding and breastfeeding (including complementary feeding) 
• psychosocial and cognitive stimulation 
• hygiene practices 
• home health practices (including health-seeking behaviors) 
• food preparation and storage 
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The importance of good care practices/behaviors is documented by Ruel et al. 
(1999). In this study, cross-sectional survey data were used to determine the significance of 
care practices on height-for-age of preschoolers in Accra, Ghana. Care practices were 
strongly associated with child nutrition, especially amongst low income households and 
households where the mother had less than a secondary school education. In children with 
mothers who had less than a secondary education, good care practices brought their 
anthropometric z-scores to the same level as that of wealthier families. Good care mitigated 
the negative effects caused by low maternal education and poverty. 
Importance of Care Practices 
Feeding Practices: Breastfeeding and Complementary Feeding 
Feeding practices of caregivers have a great influence on the nutritional status of 
young children who are unable to acquire food on their own (Ruel and Menon 2002). The 
term feeding practice refers to not only the quality and quantity of food given to the child but 
also catering to child's eating habits and adapting to feeding situation (spoon handling, 
offering second helpings, responding to poor appetite), and psychosocial stimulation during 
feedings (Engle and Lhokska 1999). Inadequate breastfeeding or complementary feeding 
practices can lead to growth faltering in children (Ruel and Menon 2002). 
Breastfeeding during the early stages of an infant's life is needed to provide nutrient 
and energy intake and immunological components to ensure adequate growth and protect 
against illness. A study by Dewey et al. (1995) found that when compared to formula fed 
children, breastfed children had lower incidences of diarrheal illness and otitis media. There 
has been controversy surrounding the optimal duration of exclusive breastfeeding. Krammer 
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and Kakuma (2002) conducted an extensive literature review on studies which looked at the 
health outcomes for mother and child associated with exclusive breastfeeding for 6 mo vs. 3-
4 mo. Researchers concluded that exclusive breastfeeding for this duration of 6 mo was more 
effective in protecting against gastrointestinal infections and reducing morbidity in infants 
(WHO 2001). The current WHO recommendations encourage mothers in developed and 
developing countries to exclusively breastfeed for the first 6 mo. 
Breast milk alone does not meet the nutritional needs of infants as they get older and 
their activity levels increase (Hill et al. 2004). Inadequate and untimely complementary 
feeding can cause a reduction in the growth ofbreastfed infants (Guptill et al. 1993). 
Adequate complementary feeding practices include timely introduction, proper feeding 
frequency, and active feeding style (Engle et al. 2000). Research conducted in central 
Senegal on the relationship between introduction of complementary food and physical 
growth found that infants who began complementary feeding at 6-7 mo of age were 
associated with faster linear growth. Introduction of complementary feeding at 2-3 mo and 4-
5 mo was associated with low nutritional status and slower linear growth (Simondon and 
Simondon 1997). 
Food Preparation and Storage 
Contamination of formula due to improper storage and/or preparation techniques can 
lead to diarrhea in infants. The importance of safe preparation and storage of food is 
especially significant during the period of time that weaning foods are introduced (Barrel and 
Rowland 1979). Studies have reported that the rate of diarrheal diseases were higher 
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during this period of the child' s life (Black et al. 1981, Barrel and Rowland 1979). This may 
be because breast milk requires no preparation and provides many immune benefits and 
weaning foods are often prepared in unsanitary environments. 
There are many avenues through which food can become contaminated leading to 
food borne illnesses (Motarjemi et al. 1993) (Figure 4). The act of cooking does not kill all 
food borne pathogens. In an analysis of weaning food contamination, Motarjemi and 
colleagues (2000) reported that cooking time may be reduced to produce a more favorable 
product for the child. In tum, some microorganisms survive the cooking process and can 
cause illness. Also some foods, such as fresh fruits and vegetables are not cooked and if not 
prepared properly they can also be source pathogens. 
Health-Seeking Practices 
Health-seeking, also referred to in the literature as care-seeking practices are 
dependent on the caregiver' s ability to recognize the child' s illness, label the illness based on 
recognized symptoms, and seek appropriate care for the illness (Hill et al. 2003) Adequate 
health-seeking practices includes recognizing the severity of the child' s illness, seeking 
outside help from appropriate health care facilities, providing care in a timely manner. 
Maternal health-seeking behavior has been correlated with infant mortality (DeSouza 
et al. 2000, DeClerque et al.1992, Ibrahim et al. 1994). DeSouza et al. (2000) surveyed 127 
women in Northeast Brazil who had recently lost a child. The causes of death were found to 
be delayed seeking of medical care, delay in receiving medical care, ineffective medical care, 
or some combination of these factors. This study demonstrated that poor health-seeking 
behaviors are associated with infant deaths from some preventable diseases such as diarrhea 
26 
and acute respiratory infections. Delays in seeking medical care were attributed to different 
factors. One-half of the mothers in the study admitted seeking help from a traditional healer 
instead of health care providers. Some of the mothers (5.5%) in the DeSouz.a et al. (2000) 
study consulted pharmacist prior to seeking medical care. Almost 400/o of the women tried to 
treat the child at home. Lack of perception of disease severity, lack of transportation, and a 
fatalistic attitude towards the child's survival played a significant role in delays in seeking 
medical care. It was only after the child's condition worsened that some mothers sought 
treatment at some medical facility. 
Another study found that poor health seeking practices were associated with maternal 
education of the caretaker and ethnicity (Hong et al. 2003). Hong and colleagues observed 
utilization of health care services among mothers of children with diarrheal illness in rural 
Vietnam and found that those with low education and belonging to an ethnic minority were 
less likely to seek advice and treatment. Also this group was less likely to use oral 
rehydration therapy to treat diarrhea. Researchers concluded that there is a need for 
programs to promote adequate health seeking behaviors for treatment of diarrhea, especially 
among ethnic minorities. 
Hygiene Practices 
Poor hygiene has been documented as a contributor to infectious disease and poor 
nutritional status in children (Curtis et al. 1995, Esrey 1996, Strina et al. 2003). 
Improvement of hygiene behaviors has been shown to reduce the risk of such adverse health 
outcomes in children. 
A study carried out in Brazil, where diarrhea has been a major cause of child 
morbidity and mortality, reported the relationship between diarrhea and hygiene behaviors 
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(Strina et al. 2003). A structured observation was used to record 23 specific hygiene 
behaviors of mothers and other caretaker as well as the child. Research found a strong 
positive association between hygienic behavior and diarrheal morbidity. Those caretakers 
who had good hygiene scores practiced proper excreta disposal. From these data, researchers 
concluded that the prevalence of childhood diarrhea were reflective of the hygiene behaviors 
of the mother. Also, families who have grown up and had already been practicing proper 
sanitation were more likely to express adequate hygiene behaviors. 
A meta-analysis was done to determine the impact of washing hands with soap on the 
risk of diarrhea (Curtis and Caimcross 2003). The study sites included communities in 
Africa, Asia, Latin America, USA, and Australia. A 42% reduction in diarrheal risk when 
only qualitative studies were reviewed and a 44% reduction with the combining results of 
studies that specified soap use. An overall estimate of the reduction of diarrheal risk ranged 
from 38% to 45%, demonstrating that hand washing prevents diarrheal diseases and reduces 
the risk of more severe health complications. 
Psychosocial and Cognitive Stimulation 
Psychosocial care has been defined by Engle and Lhokska (1999) as "the provision of 
affection and warmth, responsiveness to the child, and the encouragement of autonomy and 
exploration". Measures of psychosocial care included observations of child-caregiver 
interactions, assessment of the home environment, or assessment of the child's physical 
appearance. It is important to note that the way psychosocial care is expressed varies with 
different cultures (Becker and Becker 1994). There is no universal approach to showing 
affection of interacting with one' s child so it is important when evaluating such behaviors 
that the cultural context be taken into account (Engle and Lhokska 1999). 
28 
Inadequate psychosocial care has been linked to poor nutritional status of infants 
(Ricciuti 1983). The theory behind such findings is that a mother who does not provide 
adequate psychosocial care is probably not properly caring for the child in other areas, such 
as feeding and hygiene practices (Engle and Ricciuti 1995). 
A case-control study by Baker-Henningham et al. (2003) observed the psychosocial 
practices of mothers with undernourished (WAZ, ~ -1 . 5 z score) and adequately nourished 
(WAZ, > 1 z score) children. Researchers found that mothers of well nourished children 
provided more stimulating home environments than those of undernourished children. Home 
stimulation, an indicator for the maternal psychosocial practices, was dependent on the self-
esteem and partner stress of the mother. The mother' s ability to provide adequate 
psychosocial care to her child was impaired if she was suffering from depression, stress, or 
low self esteem. Also, economic stress was higher in women with undernourished children 
which may have been related to the fact that they were less likely to live with the father of 
their child. 
Psychosocial care is associated with cognitive and emotional development (Powell et 
al. 1989, Engle and Ricciuti 1995). The benefits of adequate psychosocial care were seen in a 
study by Grantham-McGregor et al. (1991). In this study, children from Kingston, Jamaica 
who had a height-for-age score of -2 SD were randomly placed in one of four treatment 
groups: supplement and psychosocial stimulation, supplement alone, psychosocial 
stimulation alone, and control. A smaller group of children who were not stunted were also 
randomly placed in to one of the four treatment groups. Children, stunted and non-stunted, 
who received both supplement and psychosocial stimulation had a greater improvement in 
their development scores (DQ) than the children who were not placed in this treatment group. 
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The non-stunted children, however, always scored higher than those who were stunted. There 
was no difference in DQ scores between children in the supplement only or psychosocial 
stimulation groups (Grantham-McGregor et al. 1991). 
Resources for Care 
Care behaviors are dependent on existence of resources for care. The three categories 
of resources for care identified in the work by Engle et al. (1997) are health, economic, and 
caregiver resources. Caregiver resources directly affect the caregiver' s ability to provide care 
for the child. There are six types of caregiver resources that have outlined in the literature 
(Engle et al. 1992, Begin et al. 1999): 
1. education, knowledge, and beliefs 
2. health and nutritional status of the caregiver 
3. mental health, lack of stress, and self-confidence of the caregiver 
4. autonomy, control of resources, and intra-household allocation 
5. workload 
6. social support 
The availability of adequate resources to the mother increases the likelihood of giving 
effective care to the child (Engle and Lhokska 1999). In addition, studies have shown that 
good caregiving behaviors, in spite of adverse conditions (e.g., low socioeconomic status, 
food insecurity, inadequate health care), can optimize existing resources and improve child 
nutrition (Zietlin 1993, Engle. 1992, Ruel et al. 1999). However, without the appropriate 
resources it is difficult for mothers to provide good quality care for their child. 
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Maternal education, knowledge and beliefs 
A study done by Armar-Klemesu et al. (2000) identified the resources for care that 
serve as the major constraints on providing optimal child care for children in Accra, Ghana. 
This study identified which maternal and household resources were constraints to child care. 
Three care indices, child care feeding index, preventive health seeking index, and hygiene 
index, were used to evaluate child care practices. 
Maternal education was the major resource for care associated with child care 
practices (Armar-Klemesu et al. 2000, Ruel et al. 1999). Other studies have supported this 
finding (Lartey et al. 2000). None of the resources for care were associated with all three of 
the indices (Armar-Klemesu et al. 2000). However, maternal education was associated child 
feeding and preventative health-seeking behaviors. Mothers with more education had higher 
scores for child feeding and preventative health seeking practices. Household income was 
positively associated with health seeking and hygiene indices. 
Caregiver' s knowledge and beliefs also affect their ability to give adequate care. This 
is related to the work done on health-seeking behaviors. Mothers may not understand the 
severity of illnesses such as malnutrition. Also, they may not know how to care for their child 
during times where the child is sick. If the mother does not have a great knowledge of the 
severity of illnesses or believes in using traditional medicine rather than medical care than 
that mother will not take their child to the hospital or other health facilities when necessary. 
This will result in the perpetuation of the illness and, in extreme cases, death (Motarjemi et_ 
al. 1993). 
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Maternal nutritional status and health 
Maternal health and nutritional status, as a resource for care, also plays a role in 
nutritional status of the child. Poor maternal nutritional status can result in complications in 
child health during birth or a decrease in mother's energy level leading to inadequate care 
given to the child (Winkvist 1995). A mother who is malnourished is more likely to give 
birth to a child who is low birth weight (LBW) or suffering from other health complications 
(De Onis et al. 1998). Research has shown that low birth weight increases the risk of infant 
mortality. Mother's height and weight have also been shown to be a predictor of infant 
growth (Lartey et al. 2000). Maternal health directly affects the mother's energy level. 
Anemia, brought on by iron deficiency, reduces the energy level of the mother, thereby 
decreasing her ability to provide adequate care (Rahmanifar et al. 1992, Winkvist 1995). 
Violence can also reduce maternal health and in tum infant mortality. A study conducted by 
Asling-Monemi et al. (2003) showed that physical and sexual abuse during or after 
pregnancy reduces the survival rate of children less than five years of age. 
Maternal Mental Health 
The mental health of the primary caregiver has an impact on child health. Previous 
studies have shown that poor maternal mental health can lead to problems in infant 
behavioral and cognitive development (Murray and Cooperl998, Weinberg and Tronick 
1998). Maternal mental health also plays a role in infant nutrition and growth (Becker 1998). 
If the mother is depressed, it can have adverse effects on how she cares for her child. 
Henderson and colleagues (2003) conducted a study on the impact of postnatal 
depression on breastfeeding duration. Maternal depression was strongly associated with 
cessation of breastfeeding (p=0.025).Women who became depressed at any time had a 1.25 
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times greater risk of stopping breastfeeding than women who did not become depressed. The 
link between breastfeeding cessation and depression is of great concern when thinking of 
woman who become depressed within the first 6 mo of their child's life. The mother and 
child may not receive the health benefits associated with prolonged breastfeeding. A number 
of studies presented similar results (Taveras et al. 2003, Taj and Sikander 2003). It is known 
that breastfeeding provides numerous nutritional benefits for infants, especially those in 
developing countries (WHO 2001 ). Also, breastfeeding can help prevent against common 
infections, which is also important is such population (UNICEF 1998). The cessation of 
breastfeeding could pose many health problems for children in developing countries. 
Another study on maternal mental health reported that mothers of undernourished 
children were more depressed, came from poorer homes, and had lower levels of parenting 
self-esteem than mothers of well nourished children (Baker-Henningham et al. 2003). In this 
study, involving mothers from Kingston, Jamaica, depression was identified by frequency of 
depressive symptoms and not clinical depression. This research concluded that psychosocial 
status of the mother should be taken into account when caring for undernourished children. 
Maternal workload 
Maternal workload can pose some constraints on the mother's ability to provide 
adequate care for her child. The burden of a heavy workload can cause the mother to be 
dissatisfied with her life. This was found to be true in a study by Begin et al. (1999) who 
reported that women who were dissatisfied with their lives had children with a lower height-
for-age than those who were not dissatisfied. From this same study, women who received 
more help with their daily tasks had children with better nutritional status. As maternal 
workload was reduced, the child's nutritional status improved. 
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Social Support 
Social support is the receiving of assistance, in any form, which aids in 
accomplishing daily tasks. This can be through direct assistance with household tasks, caring 
for the child, or through the giving of advice and emotional support (Engle and Lhokska 
1999). Forms of social support include alternative caregivers (e.g., friends, family, day-care), 
other sources of capital (e.g., food, money, and clothes), maids or someone sharing workload, 
and community support. 
Social support as a resource for care has received little attention (Engle et al. 1996). 
In a study by Abel et al. (2001 ), mothers stressed the importance of support during and after 
pregnancy for make a smooth transition to the changes in life brought on by having a child. 
Engle and Lhokska ( 1997) refer to alternative caregivers as "the most important form of 
social support", especially their role in complementary feeding. Little work has been done on 
the quality of alternative caregivers and its effects on infant nutritional status. 
One study done by Lamontagne et al. (1998) looked at the effects of the "care/support 
niche"1 on child growth outcome. Care/support niches take into account parental and 
extended family support as well as the quality of care given by these alternative caregivers. 
This study found that woman who used inadequate child care strategies, such as taking their 
child to work or leaving the child in the care of an older child, were less likely to have an 
extended family. Care given by preteens (<12 y) was associated with lower nutritional status. 
Due to the lack of family support these women did not have many choices in terms of 
alternative child care strategies. Women whose work place was not conducive to providing 
1 A framework by Engle (1992) to define care for the woman and child, which is an important factor in the 
cause of malnutrition This model acknowledged the type of caregiver, where care takes place, and support 
given to caregiver are important factors in evaluating the quality of care given to the child 
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adequate care (e.g., street venders or who lacked adequate alternative caregiving strategies 
(e.g., no extended family) are an at-risk group for poor child care practices. This study also 
found that characteristics of the AC, such as young age and poor knowledge, were associated 
with negative child outcome. 
Another study has look at social support from the view point of the primary caregiver 
receiving assistance with daily tasks. Begin et al. (1999) conducted a study on the effects of 
care behaviors and resources of nutritional status of children in rural Chad found that the 
number of individuals providing assistance to the primary caregiver was a significant 
predictor of child's height-for-age. Assessment of social support was achieved through 
questioning primary caregivers about whether they receive help with daily activities. This 
study found that caregivers who received little or no social support from their family resulted 
in more inadequate nutrition of the children. They also reported that family and social 
support may act as a buffer to constraints that may lead to child malnutrition. 
No studies, thus far, have looked at other qualities of care apart from the age of the 
caregiver. However, it possible that other qualities of the alternative caregiver can affect a 
child nutritional status. While alternative caregivers are providing care their care behaviors 
contribute to the health of the child. This relationship needs to be explored further. 
Ghana (Eastern Region) 
Ghana is located on the western coast of Africa and its bordering countries include 
Ivory Coast, Togo, and Burkina Faso. The Ghana 2004 census reported the current 
population to be 21 . 4 million. The Eastern Region, located in the southern part of Ghana, 
shares a boundary on the north with Brong-Ahafo and Ashanti Regions, on the East with 
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Volta Region, on the west with Central and Greater Accra on the south (Republic of Ghana 
2005). The population of the Eastern reaction is estimated to be 2, 106,696. The ethnic groups 
that reside in the Eastern region include the Akwapim, Akyem, Kwahu, Krobo and Guans. 
About 35% percent of this population is urban (Ghana Statistical Services 2002). 
Nutrition of Ghanaian children 
Childhood malnutrition remains a problem for the sub-Saharan country of Ghana 
(Ghana Statistical Service and Marco International Inc 2005). Though there has been a 
decrease in the proportion of children under the age of 5 years who are both stunted and 
wasted between 1998 and 2003 the proportion of stunting has increased (from 26% to 300/o). 
A similar trend was seen in the Eastern Region where the proportion of stunting increased 
from 23.6% in 1998 to 27.4% in 2003. The care that the mother receives and the feeding and 
health-seeking practices of the mother play an important role in ensuring adequate child 
nutrition. The use of antenatal care is relatively high and of those women in the Eastern 
Region who used antenatal care the majority (71.5%) sought care from a nurse or midwife 
(Ghana Statistical Service and Marco International Inc 2005). However, half of the women in 
the Eastern Region (52.9%) did not receive a post-natal check-up. The median duration of 
any breastfeeding was about 21 mo but the median duration of exclusive breastfeeding 
among the women surveyed in the Eastern region was only 2. 9 mo, which is only half of the 
current recommendation for exclusive breastfeeding. The Ghana Demographic and Health 
Survey (GDHS) data showed that the duration of exclusive breastfeeding increased with the 
mother's education and wealth. In this region about 66% of the children under the age of 5 y 
had received all of their necessary vaccinations. 
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Use of alternative caregivers 
According to the GDHS 1998 report the majority of women in the Eastern Region 
were employed (73.00/o) (Ghana Statistical Service and Marco International Inc 1999). Of the 
women who worked almost half of the women watched after their child while working while 
the other half used some type of AC. The different AC listed on the survey included fathers, 
other relatives, neighbors/friends, hired help, child in school, other female child, and other 
male child. The most common form of alternative care was enlisting the help of other 
relatives ( 46.2%) which could include the mother's or father's parents and siblings. Fathers 
played a small role in providing care (9.6%). Hired help in the home was not used as source 
of alternative caregiving in the Eastern Region. 
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CHAPTER 3: GENERAL METHODS 
Study site 
Ghana is located on the western coast of Africa and its bordering countries include 
Ivory Coast, Togo, and Burkina Faso (Figure 1 ). The Eastern region of Ghana is in the 
southern part of the country and has a population of about 2,106,696 (Figure 2) (Ghana 
Statistical Services 2002). The Eastern region consists of 15 districts. This study took place 
in the Manya Krobo district, a peri-urban area with a population of about 154,301 located 
(Ghana Statistical Services 2002). 
Figure 1. Location of Ghana in Africa 
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Figure 2. The location of the Eastern region 
Preliminary analysis of Ghana Demographic and Health Survey data 
The purpose of these analyses was to gain insight about the relationship between the 
use of alternative caregivers and child nutritional status in the Eastern region of Ghana to 
guide the development of the study methodology. Demographic and socioeconomic data on 
this region in which the field site of this study is located was isolated from the 1998 Ghana 
Demographic and Health Survey (GDHS) data set. Use of an alternative caregiver was 
assessed by asking mothers who cared for their child while they were at work. Two research 
questions were tested in the statistical analysis: 
I. Was use of an alternative caregiver associated with child nutritional status (height-
for-age Z-scores?) 
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2. Was use of an alternative caregiver associated with health-seeking and breastfeeding 
practices of the mother? 
First a simple t-test was performed and found that there was no significant difference 
between the height-for-age scores of children of mothers with and without alternative 
caregivers (p-value=0.1503). However, the mean difference in height-for-age scores amongst 
the two groups was biologically significant (mean difference= 0.263 SD). The lack of 
significance may be due to the sample size. 
Two indices were created to assess health-seeking and breastfeeding practices of the 
mothers surveyed. The indices were modeled after the health-seeking index created in a study 
by Amar-Klemesu and colleagues (2000). GDHS data on whether the child had a health card 
and number of vaccination received were used to create the index. There were a total of 8 
vaccinations included in the health-seeking index and a score of 1 was given for each one. If 
the child had a health card they received a score of 1, otherwise they received a -1. Scores 
were added up and converted to 3 levels ranging from -1 to 1 depending on the number of 
vaccinations completed. The scores given for breastfeeding were based on recommendations 
to ensure good health of the infant (WHO 1995). A -1 score was given ifthe mother 
breastfed less than 4 mo because this is associated with adverse nutritional status of the 
infant. A+ I score was given to mothers whose duration of breastfeeding was between 4-9 
mo (because of the health benefits associated with this duration) and a score of 0 given to 
mothers who breastfed past 9 mo (because little is known about the health benefits of risk 
associated with this duration). 
SAS (version 8) was used for quantitative analyses. A Student's t-test was 
performed to examine the relationship between use of an alternative caregiver and nutritional 
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status to address the first question. A two-way table test for independence (Chi-Square test) 
was conducted to test if use of alternative care was independent of the health-seeking index 
score and breastfeeding index. 
Results showed that there was no significant difference between the height-for-age z-
scores of children of mothers with and without alternative caregivers (p=0.15). However, the 
mean difference in height-for-age scores amongst the two groups was biologically significant 
(mean difference= 0.263 SD). The lack of significance may be due to the small sample size. 
Results from testing the independence between the variables alternative care and 
health-seeking behaviors demonstrated there was a small difference between the cell 
frequencies and the expected values. The use of alternative child care did not have any 
impact on the health-seeking index (p= 0.24). However, there was a statistically significant 
relationship between breastfeeding and the alternative child care (p=0.03). This relationship 
is best be seen by look at the percentages of breastfeeding scores amongst the two groups. 
• A higher % of the women with no alternative caregiver breastfed for duration of less 
than 4 mo (4.00/o compared to 2.6%). 
• A higher % of the women with no alternative caregiver breastfed for duration of 4-9 
mo (6.1% compared to 2.2%). 
• A lower % of the women with no alternative caregiver breastfed for duration of 
greater than 9 mo (37.8% compared to 47.1%). 
This seems to imply that the women not using alternative child care were more likely to have 
breastfed for 4-9 mo or less than 4mo. Women who did not use alternative child care did not 
work so they were able to breastfeed their child during the first six month. 
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Results showed that more research needed to be done to understand the relationship 
between use of AC and nutritional status of children. Though the association between use of 
AC and height-for-age z-score in this analysis was not statistically significant, the difference 
in z-scores between the children who had and did not have AC was biologically significant. 
Also care practices, specifically breastfeeding practices may be associated with use of 
alternative child care. 
Study design 
For the purpose of this study, use of alternative caregivers was assessed irrespective 
of mother's employment status to observe the full range of alternative child care. A 
triangulation of research methods was used to collect data for this research project. The three 
phases of data collection included: focus group discussions (June of 2004), surveys (June -
July of 2004), and sub-sample in-depth interviews and observations (July of 2004). Two 
focus groups were conducted to gain information about the perceptions of the use alternative 
caregivers (AC) in the community. Data from these discussions were used to revise a survey 
questionnaire which were interviewer administered to 200 women at the growth monitoring 
sessions of two local district hospitals. A sub-sample (n=l7) were selected from the survey 
participants for in-depth interviews and observations. Ethical clearance was granted by the 
Iowa State University Institutional Review Board for the Protection of Human Subjects and 
Noguchi Memorial Institute for Medical Research Institutional Review Board (University of 
Ghana). 
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Recruitment 
The recruitment criteria for this study were mothers ~ 18 y of age who had a child 
between the ages of 9-24 mo. For the focus groups, mothers were recruited from Atua 
government hospital, one of the two hospitals in Manya K.robo, during the days the Well 
Baby clinic was operating. Mothers who turned in their child's health card to the nurse and 
met the inclusion criteria were approached by field workers to participate. Due to a low clinic 
attendance of mothers who met the criteria for the study, a door-to-door strategy was used in 
the community neighboring the hospital to aid in the recruitment of additional participants. 
Recruitment for the survey took place at the Well Baby clinic of St. Martin's hospital and the 
growth monitoring sessions of the Atua satellite clinics. Again mothers were approached 
after turning in their child's health card into the nurse. Participants for the final phases of this 
study were randomly selected from the survey participants who agreed to participate in a 
follow up-visit. 
Field staff training 
Four fieldworkers native to the Manya Krobo district were trained to aid in the data 
collection process. All fieldworkers spoke English and Krobo. Two of the field staff also 
spoke Ewe and Twi. All fieldworkers attended intensive three day nutritional assessment 
training class. Also staff was required to spend two weeks familiarizing themselves with data 
collection tools. Pilot-tests were conducted on women in the community who were not used 
in the final study. 
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First phase: Focus group 
Two focus group sessions were conducted with a total of 14 women in attendance. 
The four main questions that guided the discussion during the focus groups were: 
1. What do mothers consider to be alternative caregiving? 
2. What is socially accepted in terms of usage and types of alternative caregivers (social 
norms)? 
3. What are mother's perceptions on the effectiveness of alternative caregiver in caring 
for the child? 
4. What do mothers perceive as barriers to using alternative caregiving? 
Data collection 
The discussions took place in the study field house, outside of the hospital setting. 
Both sessions were led by a native speaker ofKrobo, the primary district dialect. Another 
field staff member was present to help facilitate the discussion and take notes; sessions were 
tape-recorded. All the women who participated in the focus groups shared their opinions 
during the course of the session. The women appeared to feel comfortable, spoke freely and 
laughed. The knowledge about AC that was gained from the focus groups was used to 
finalize the survey questionnaire. 
Qualitative data analysis 
NVIVO version 2.0 was used for qualitative analysis of transcribed focus group 
discussions. Analyst-constructed categories were used to identify major themes associated 
with the use of AC from the focus group data; advantages, disadvantages, stigmas, barriers, 
and commonly used AC. The identified themes were used then in the qualitative content 
analysis of the transcribed data (Patton 1990). 
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Second phase: Survey 
The second phase of this study was the survey that was designed to identify the types 
of alternative caregivers used in this community, the differences between women who used 
alternative caregivers and those who did not, and report differences, if any, in the nutritional 
status of the children of mothers in these two groups. Input from the focus group about 
perceptions of alternative caregiver was used to update the survey. The survey questionnaire 
was pre-tested on 14 women who participated in the focus groups to check for 
understandability and validity. The results from the pre-test not used in the final analysis. 
The sample size for the survey was chosen to provide an 800/o probability of 
detecting a 0.5 group difference in anthropometric scores (with height-for-age units) between 
with and without alternative caregiver groups while maintaining the type I error rate at 5%. 
The observed standard deviation of the average difference between the two groups was 1.31, 
calculated from the DHS data for the Eastern Region (Ghana Statistical Service and Marco 
International Inc. 1999) two groups of interest were mothers of children (9-24 mo) with and 
without alternative caregivers. To observe any possible significant difference between the 
two groups the required sample size was 85 participants in each group, with a total of 170 
people. 
Data collection 
After mothers turned in their health cards they were approached by fieldworkers and 
taken to a semi-secluded area of the Well Baby clinics to complete the survey questionnaires. 
The surveys were interviewer administered in Krobo, Twi or, Ewe. After the surveys were 
completed weights and heights/lengths of the mothers and children were taken by main 
investigator with the assistance of trained fieldworkers. The Tanita BWB-800 Digital scale 
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(25 kg xO. l kg) (Serial no.03110433) made by the Madeby Tanita Corporation in Tokyo, 
Japan was used to take the measurements of the mothers and their children. The weight of the 
mother was taken and recorded first and then the scale was tarred. The mother was then 
handed her child and the weight was recorded. The stadiometer used to take the length of the 
child and the height of the mother was the Shorr Infant/Child Adult portable height-length 
measuring Boards (Shorr Productions, 17802 Shotley Bridge Pl, Olney, MD 20832, USA). 
During the data collection process about 555 women attend the Well Baby clinics of 
the two district hospitals. A formal address was made to all mothers in attendance to give 
them general information about the study. Then mothers were approached individually by 
fieldworkers to see if they fit the study criteria and asked to participate. Some mothers who 
fit the criteria were not asked to participate if they had to attend to their child or it was time 
for them to meet with the nurse. Of the 230 women who were asked to participate 217 agreed 
to participate. Others expressed no interest in participating in the study (n=4) or were in a 
hurry to leave the clinic (n=9). Data collection ceased once 200 completed surveys were 
collected. 
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Survey recruitment 
attended clinics 
(n=555) 
I 
Criteria 
fit criteria 
(n=326) 
did not fit criteria •Mother > 18y 
(n=229) -Child 9-24 
I 
asked to participate 
(n=230) 
not asked to participate 
(n=96) 
agreed to participate 
(n=217) 
I 
I 
•ina huny 
refused (n=9) 
(n=13) •not interested 
(n=4) 
completed survey incomplete survey 
(n=200) (n= 17) 
Figure 3. Survey sample selection 
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Quantitative data analysis 
SAS version 9.1 was used for the quantitative analyses of survey data. Descriptive 
statistics on maternal sociodemiographic characteristics were conducted and. anthropometric 
indices of the mother and her child (BMI, weight-for-age [WAZ], length-for-age [LAZ], and 
weight-for-length [WLZ]) were calculated using Epi Info version 6. Group differences were 
tested for significance with Chi-square for categorical variables and Student's t-test for 
continuous variables. General linear models were used to predict the association between use 
of AC and child outcomes, controlling for confounding factors and other pertinent 
determinants. 
Final phases: In-depth interview and observation 
Survey participants who had agreed to a follow-up visit were stratified by use of AC 
and nutritional status of the child (as determined by weight-for-age Z-score ofless than -2 
SD) based on a 4-cell design (Table 1 ). Then mothers within each stratum were randomly 
selected to participate in the in-depth home interview with observations which were to last at 
least 3 hours. 
T bl 1 S l f :t4 • d h. a e . e ect10n o part1c1pants or m- ept mterv1ew 
Below -2 SD WAZ Above -2 SD WAZ 
With alternative care 5 5 
Without alternative care 2 ( unable to locate 3 5 
women) 
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Data Collection 
Mothers were asked about the time of day they were available (morning, afternoon, or 
evening) but visits were unannounced. A household spot-check which assessed hygiene as 
determined by the conditions of the household and the practices of the mother and AC, if 
present, was conducted within the first 15 minutes of each visit. Then, an interview 
pertaining to the mother' s home health, feeding, and hygiene practices, and use of alternative 
caregivers was administered by field staff. Interviews were tape recorded, observation 
checklists of observed care practices of the mother and AC were completed, and field notes 
documented the activities of the child and caregivers. Following completion of the visit 
participants were given bar oflaundry soap and two bars of bathing soap. 
Quantitative data analysis 
SAS version 9. I was used for the quantitative analyses. Differences in household 
spot-check results related to use of AC and nutritional status of the child were tested for 
significance (p>0.05) with Chi-square for categorical variables and Student's t-test for 
continuous variables. 
Qualitative analysis 
Inductive analysis was used to identify major themes that emerged from home in-
depth interviews and observations related to the mother's actions to improve the child's 
health, feeding and hygiene practices. Field notes, transcribed in-depth interviews, and spot-
check and care practice checklist results were evaluated using case analysis. Narrative 
descriptions were also used to identify major events and various key issues from the data and 
case studies were created. Pseudo names were used and no identifying characteristics were 
added to protect the identity of study participants. 
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Data Management 
Data entry for survey data was entered into Microsoft Excel at the end of every week 
following field data collection. Data check was completed by randomly selecting I 00 surveys 
and re-entering data and comparing it to the original data set for accuracy and mistakes were 
corrected. Focus group and interview sessions were stored on cassette tapes which were 
transcribed and saved. 
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CHAPTER 4: USE OF ALTERNATIVE CAREGIVERS DOES NOT COMPROMISE 
NUTRITIONAL STATUS OF YOUNG CHILDREN IN A 
GHANAIAN PERI-URBAN COMMUNITY 
A paper to be submitted to Social Science and Medicine 
Akpene Atiedu 
Abstract 
Women who use inadequate alternative child care strategies are at risk for 
providing inadequate care to the child. Care given by an alternative caregiver (AC) can 
directly affect a child' s nutritional status and indirectly influence the care given by the 
mother. This study documented perceptions and behaviors of mothers (age 2'.:18 y with 
children 9-24 mo) living in Manya Krobo, Ghana regarding the use of AC. Determinants and 
nutritional outcomes associated with the use of AC also were examined. These aims were 
addressed through triangulation of research methods. Two focus groups were conducted with 
mothers to assess their perceptions of AC; the data were used to develop a survey 
questionnaire on AC. In Well Baby clinics of two district hospitals, project staff administered 
the survey to 200 women in their local dialect. Maternal and child weights and 
heights/lengths were measured. Use of AC were seen as helpful because it freed up time for 
other household chores and rest but mothers were concerned that AC care could be of poor 
quality. The majority (83%) of women reported using AC; the most common AC was the 
grandmother (65%). Mothers who used AC tended to be younger (p=0.08) and had a higher 
income (p=0.02) than those who did not use AC. Maternal employment was not a 
determinant of use of AC. After controlling for child age alone, AC tended to be negatively 
associated with WAZ and LAZ (p<O. l 0). AC as a resource of care is wide spread and should 
be a target for interventions to improve child nutrition. 
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Introduction 
Malnutrition is a major contributor to child morbidity and mortality and accounts for 
more than half of the deaths in developing countries (World Bank Group 1999). Although 
rates of malnutrition have decreased dramatically in some countries, one third of all children 
in sub-Saharan Africa are malnourished as determined by stunting (UNICEF 1997). In 
Ghana, 30% of children under the age of 5 y are underweight (Ghana Statistical Service and 
Marco International Inc. 2005). 
The UNICEF (1990) model of care for young children includes access to sufficient 
energy and nutrients, good health services, and adequate care behaviors as factors 
contributing to optimal child nutrition. The importance of good care behaviors to ensure 
optimal child nutrition and mitigate the deleterious effect of poverty has been well 
documented (Begin et al. 1999, Engle & Lhokska 1999, Engle et al. 1997, UNICEF 1990). 
Care behaviors are dependent on the availability of resources of the household, 
including family income and maternal characteristics, such as education, beliefs, nutritional 
and physical status, mental health, self-confidence, workload, and social support (Engle et al. 
1997, Begin et al. 1999). The influence of some these resources on child nutritional status has 
been well studied (Baker-Hennigham et al. 2003, Armar-Klemesu et al. 2000, Begin et al. 
1997, Dewey 1998, Lartey et al. 2000, Ruel et al. 2002). Social support as a resource of care 
has received little attention (Weisner 1994, Weisner and Gallimore 1997, Abel et al. 2001). 
Forms of social support include presence of alternative caregivers (friends, family, day-
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cares), or assistance with household chores, and support provided by the community. In a 
study by Abet et al. (2001 ), mothers stressed the importance of social support, as determined 
by number of tasks that were completed for the mother by someone else, during and after 
pregnancy for make a smooth transition to the changes in life brought on by having a child. 
Men are not normally a source of substitute childcare and women may find it difficult 
to obtain such care from other women, thus being forced to resort to using their older 
children as caretakers of younger children. Yet having a competent adult caretaker is critical 
to a child's nutrition and health, especially in the first year of life (Engle & Lhokska 1999). 
This study examined the association between access to social support, specifically alternative 
caregivers (AC), and the nutritional status, as indicated by weight-for-age (WAZ), length-for-
age (LAZ), and weight-for-length (WLZ) anthropometric indicies of young children living in 
Manya Krobo, Ghana. 
Methods 
Conceptual Framework 
An a priori conceptual framework, modified from the extended UNICEF model of 
care (Engle et al. 1997) was used to guide the study methodology and the development of 
data collection tools (Figure 1 ). The framework identified the means by which alternative 
caregiving influenced child nutrition outcome; three paths were considered: 
1. The AC, as a resource of care, directly affects the primary caregiver' s ability to 
give care to a child by relieving constraints, such as time or workload. 
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2. The AC, as a resource of care, can modify the association between the care given 
by the primary caregiver and the child's outcome. For example, the AC may 
introduce a care practice that mitigates the negative care practices of the mother. 
3. The AC directly affects the child's outcome (e.g., health status, dietary intake) by 
providing care to the child in the absence of the primary caregiver. 
Both the primary caregiver and AC's effect on child nutritional status depend on their 
resources to provide care for the child. These resources include education, knowledge, 
cultural beliefs, workload or time constraints, mental health, and nutritional and health status. 
For this reason, data collection tools were designed to assess these resources of care and to 
examine their relationship to child health outcome in Manya Krobo, Ghana. Data collection 
tools also assessed the role of AC as a resource of care and how the AC could mediate the 
care given by the primary caregivers. 
Study site and population 
Manya Krobo district is located in the Eastern Region of Ghana. This region is 
mainly employed as farmers, fishermen, tradesmen, and craftsmen. Almost one-quarter 
(27.4%) of children under the age of 5 yin the Eastern region were stunted (Ghana Statistical 
Service 2005). The majority of women in this region work and a little more than half(55.9°/o) 
of these women had an AC who cared for their child while they worked (Ghana Statistical 
Service and Marco International Inc. 1999). A peri-urban community in this district was used 
as the study site. 
The study participants were mothers who were 2: 18 y of age, had a 9-to 24-mo old 
child, and lived in the Manya Krobo district. The age group was chosen because of the high 
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risk of malnutrition associated with poor infant and child feeding and hygiene practices and 
the common practice of leaving children with an AC once they were no longer exclusively 
breastfed. 
Data collection 
A triangulation of research methods was used to address the study objectives: focus 
group discussions, in-person surveys, and follow-up in-depth home interviews with 
observations. This paper presents the results from the focus group discussions and the 
surveys; the follow-up data from interview and observations are presented elsewhere. All 
data collection took place between May and August, 2004. 
Focus group 
Two focus groups discussions were conducted to examine the construct of AC in 
Manya Krobo. Four main topics pertaining to the use of AC guided the discussion: common 
types of AC, social norms, perceptions on their effectiveness, and barriers to their use. 
Mothers were recruited from the Well Baby clinics at the government hospital in 
Manya Krobo. All mothers who turned in their child's health card to the nurse and met the 
inclusion criteria were approached by field workers and invited to participate. Due to low 
attendance of women who fit study criteria on days of recruitment some mothers were 
selected by a systematic door-to-door survey of the surrounding community. The discussions 
took place in the study field house, outside of the hospital setting. Both sessions were led by 
a native speaker of Krobo, the primary district dialect. Three other field staff members were 
present to help facilitate the discussion and take notes; sessions were tape-recorded. All the 
women who participated in the focus groups shared their opinions during the course of the 
session. The women appeared to feel comfortable, spoke freely and laughed. i The 
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knowledge about AC that was gained from the focus groups was used to finalize the survey 
questionnaire. 
Survey 
The second phase of this study was a survey that was designed to identify the types of 
AC used in the community, the characteristics of women who did and did not use AC, and 
whether there was an association between use of AC and children's nutritional status. The 
survey collected information on demographic, socioeconomic status, food security, access to 
health care and other maternal and household factors that previously had been associated 
with child nutritional status. The questions were adapted from the 1998 Ghana Demographic 
and Health Survey and the USDA food security questionnaire (Ghana Statistical Service and 
Marco International Inc. 1999, Bickel et al. 2000). 
The sample size for the survey was chosen to provide an 800/o probability of 
detecting a 0.5 group difference in WAZ while maintaining the type I error rate at 5%, based 
on GDHS data for the Eastern Region (Ghana Statistical Service and Marco International Inc. 
1999) for children (9-24 mo) of mothers with and without AC. The required sample size was 
85 participants per group (mothers with and without AC) totaling 170 participants. The 
survey questionnaire was pre-tested with the focus group participants~ these data were not 
included in the analysis. 
The questionnaire was interviewer administered at a mission hospital in Manya 
Krobo and satellite child health clinics of the government hospital. These locations were 
chosen to increase the likelihood of attendance of children in the age group of interest. Most 
of the surveys were conducted in Krobo. Translators also spoke Twi, Ewe, or English for 
women who did not speak Krobo. After the surveys were completed, weights (Tanita BWB-
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800 Digital scale Tanita Corporation in Tokyo, Japan) and heights or lengths (Shorr 
Infant/Child Adult portable Height-length measuring board, Shorr Productions, 17802 
Shotley Bridge Pl, Olney, MD) of the mothers and children were taken by the primary 
investigator using standard methodology (Gibson 1990). 
Analysis 
NVivo 2.0 was used for the qualitative analysis. Analyst-constructed categories were 
used to identify major themes associated with the use of AC from the focus group data; 
perceptions of helpfulness of AC, commonly used AC, barriers, advantages and 
disadvantages. Indigenous and analyst-constructed typologies helped to discern participant's 
view of alternative child care (Patton 1990). SAS version 9 .1 was used for the quantitative 
analyses of survey data. EPI INFO statistical software version 6.0 was used to calculate 
anthropometric indices from age, weight, and length data. Descriptive statistics on maternal 
characteristics and anthropometric indices of the mother and child (BMI, WAZ., LAZ., and 
WLZ and maternal sociodemiographic characteristics were conducted. Group differences 
were tested for significance with Chi-square for categorical variables and Student's t-test for 
continuous variables. General linear models were used to predict the association between use 
of AC and child outcomes, controlling for confounding factors and other pertinent 
determinants. 
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Results 
Focus group 
A total of 14 mothers from the Manya Krobo district with a child between the 
ages of9-24 mo participated in the focus group discussions. 
Mother's perceptions of the helpfulness of an AC: Advantages and disadvantages 
The focus group discussion began with the mothers sharing there experiences in 
caring for their child. The women expressed that caring for a child between the ages of 9-24 
mo was a demanding task and many activities are involved bathing, cleaning, feeding, and 
playing with the child. 
So the child must be bathed. with or without soap and 
sponge ... Then you prepare for the child koko1 or Tom Brown2 
or you mix beans, maize and smoked.fish (the small type) grind 
it all and mill and then use it to prepare po"idge for the child 
early in the morning ... Then prepare stew with nkotomire3, 
beans, cassava leaves (dried). 
At this age the child is crawling and beginning to walk. So it is 
very energetic and aggressive, jumping from one place to the 
other. The mother must therefore monitor the child's behaviors 
at all times. 
Then mothers were asked if it was common for mothers to receive help with tasks related to 
caring for the child. They all said that mothers do tend to receive help and believed that it 
could be very helpful to have an AC to help share the tasks of caring for the child. However, 
some mothers shared that the helpfulness of an AC is dependent on who is providing the 
care. 
1 Fermented oom pap often served with milk and sugar 
2 Similar to koko but is unfennented. It consists of roasted oom and black eyed peas or peanut or both. It is 
called Tom Brown because it resembles the wheat soy blend called "Tom Brown". 
3 A local leafy vegetable used for stews. 
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It is effective, but what I will say is that it depends on who the 
alternative caregiver is and how she is caring for the 
child ... most are effective 
The other mothers nodded in agreement. They went on to say that AC gave mothers time to 
rest or take care of other household chores. Though they were all in agreement that having an 
AC was helpful some women expressed that care giving by an AC could never replace the 
care given by the mother. 
To me there is a difference between her own and my own. So 
no matter what the real mother's caregiving is superior. For 
instance when the child wets his/her clothes and panties with 
urine the alternative caregiver most often will dry them while if 
she were the mother she would clean them. 
Mothers were asked to identify specific benefits and problems associated with the use 
of an AC. The advantage that the women saw that having an AC was that it freed up time for 
the mother. This is because in most situations the AC does not only care for the child but 
also takes care of household chores. Mothers expressed that the AC would wash the child's 
clothes or help with cooking. These tasks were not care related but helped the mother by 
relieving time constraints. 
The disadvantages of having an AC expressed by the mothers were that the 
alternative caregiver may mistreat the child and eat the child's food. 
Young children that you bring to care for your child may eat 
the child's food. Even the grandmother may eat the child's 
food 
Lastly, the women mentioned that if one is not careful the caregiver can steal your husband. 
It's true. If you don't take care then they will come for your 
husband. They are always in the house and so your husband 
may be attracted to them 
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One woman said that the caregiver should not be older than 12 y if the person is a female 
because after they pass puberty they may attract the husband. Another woman said that the 
caregiver should be a close relative because they will not steal your husband. 
Social norms about use of AC 
The use of an AC was a social norm. Women talked of experiences of extended 
family member and friends aiding them in caring for the child. When asked how mothers 
perceived women who used AC some women said that the mother may be busy with work or 
schooling and in need of assistance in caring for her child. 
Maybe the mother is something before she gave birth so she 
will take on an alternative caregiver so that she goes back to 
continue her schooling 
The use of an AC received criticism in certain situations. Other reported reasons why AC 
might be used included an ill or dead mother. If the mother is sick she would not have the 
strength to provide adequate care for the child. Death of the mother would force someone 
else to care for the child. A few women said that these women were just lazy and wanted 
someone else to take over her workload or that the mother may be a teenager and is unable to 
care for the child properly. 
It's laziness. I perceive them as being very lazy ... Oh for 
majority of them it's laziness. 
Another reason too has to do with teenage pregnancy. Some 
teenage mothers are just too immature to care for their child so 
most often the child's grandma steps in to care for the child 
Some teenage mothers too are just unwilling to care for the 
child 
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The women expressed that men had a more accepting view of mothers who used AC because 
they understood that mothers may be very busy with other tasks. 
If the man realized that the woman is time bound, working or 
has a lot of daily chores then they will even advise or arrange 
with their wife or the woman to take on an alternative 
caregiver, usually hired help. These are those who perceive it 
more acceptable. 
Types of AC used for young children 
There was a consensus among the women that the grandmother was the most 
common AC; the husband's mother was used more frequently than the maternal 
grandmother. In addition, mothers reported that other AC used were the husband, husband's 
sisters, female child, neighbors and friends, and to a lesser extent hired help. Some women 
mentioned that anyone they felt was trustworthy and lived in the same area could be an 
alternative caregiver. However, not all the woman agreed with this view because others 
expressed concern about leaving a child with people they did not know well because they 
could harm the child. 
Characteristics that mothers looked for when selecting an AC included someone who 
was a Christian, respectful, and provided adequate care for the child. 
She should be a Christian who is God fearing and has good 
characters, because now even kids, very young are witches and 
wizards .. . If she is God-fearing she will know that she may also 
need a helper in the future and so she must do to you today 
what she expects from others later. 
She is respectful, feeds the child on time, baths the child 
properly and is always concerned with the child's cleanliness 
and neatness. 
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The women shared the view that the some of AC receive a form of payment for their 
services. Hired help was most likely to be paid in cash but others, such as close relatives or 
children, received different means of payment. 
What they are given is a send off package, usually clothes, 
sandals, and small money, after staying with you for a specific 
y or duration. 
Most often the child's grandmother and other close relatives who served as AC were given 
gifts rather then payment. 
What are given to them are gifts once in a while. This is 
voluntary. Once in a while if you see a piece of cloth then you 
buy it for you mother-in-law as an appreciation for caring for 
the child 
Perceived Barriers to using AC 
Two barriers to using an alternative caregiver were mentioned: money scarcity and 
the character of the mother. Households may not have enough money to pay an alternative 
caregiver or provide any benefits or compensation for AC that were commonly paid, such as 
hired help. In addition, mothers with difficult personalities would find it hard to find an AC 
who would be willing to work for her. 
Survey 
A total of200 women were surveyed in Well-baby clinics at the two hospitals (Table 
1). One-third of the women were married (35.0%) and about one tenth (12.00/o) were single. 
Almost half ( 48.5%) of the women were living with their partner. The head of the household 
was most often the husband (64.0%) (Table 2). Th(! mothers were 26.9±6.3 y; their mean 
BMI (23 .1±4.2 kg/m2) was in the normal range. Almost all of the mothers were Christians 
(97. 9% ). More than half ( 51.3%) of mothers had completed up to middle school, but only a 
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small percentage had completed secondary school or higher (11 .6% and 2.00/o, respectively). 
About three-quarters (73 .2%) of the women were employed and more than half of the women 
worked outside of the home. Of those who worked, 2. 0% were employed in skilled/manual 
labor, 45.9% were petty traders and 3.0% were employed in professional/clerical fields. 
The mean age of the children was 13.6±4.2 mo (Table 2). There was an equal 
distribution of girls and boys. The LAZ, WAZ, and WLZ were -1.0±1.1, -0.4±1.2, and -0.8 
± 1.1, respectively. Most of the children were still being breastfed (91 . 0% ). The mean age for 
the children who were and were not being breastfed at the time of the survey was 12.9±3.5 
and 20.4±4.4 mo, respectively. When asked how they perceived the health of their child, the 
majority of mothers thought that their children were healthy (75.5%). 
Less than one-fifth of the mothers (17.00/o; n=34) reported that they did not use an 
AC. The most commonly used AC was the grandmother (64.7%) followed by the father 
(41.5%), and female child (24.4%). Other relatives, male children, schools, and hired help 
were infrequently used as forms of AC in this community (17.6%, 8.5%, 0.6%, and 0.6%, 
respectively). 
Bivariate analysis was carried out to assess the association between maternal and 
child characteristics and use of AC (Tables I and 2). There was no significant group 
difference in child age or sex. Mothers who used AC tended to be younger than those who 
did not use AC (p=0.08). The income of the mother was positively associated with the use of 
AC (p=0.02). Chi square results showed that having electricity, television, radio, and the 
existence of some form of toilet or latrine were also associated with use of alternative care 
(p<0.05). Having a toilet or latrine facility was a sign of household wealth as well as hygiene. 
Other signs of household wealth (such as video deck, telephone, refrigerator, and car) were 
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not significantly associated with use of AC. It is important to note that very few people had 
these items. There was no significant relationship between living in an extended family and 
the use of an AC. Use of AC was independent of whether the mother lived with extended 
family members. 
General linear regression was used to assess the relationship between children's 
WAZ, LAZ, and WLZ scores while controlling for other determinants of malnutrition as 
predicted in the conceptual framework (Figure 1, Table 3). Although maternal income has 
been shown to be associated with child health outcomes, it was omitted from the regression 
model because only a small percentage of the women were able to report their daily earnings. 
A household index was created using factor analysis, including electricity, radio, television, 
video deck, telephone, and refrigerator. The household index was not significant and was not 
included in the regression model. One explanation for this result is that few people possessed 
these other household wealth items. Whether the mother had any toilet or latrine facility, 
which was significant, was kept in the regression model and may have sufficiently picked up 
household wealth. 
Use of AC had a tendency to be associated with WAZ and LAZ (p=O.l and p=0.08, 
respectively) when controlling forthe child's age alone. However, when maternal BMI, 
extended family, and having no toilet or latrine were added to the WAZ equation and having 
no toilet or latrine was added to the LAZ equation, AC was no longer significantly 
associated. WIZ was associated only with child age and maternal BMI (p=0.05 and p=0.01, 
respectively) and tended to be associated with extended family (p=0.06). When AC was 
defined as grandmother only, no association was found between child anthropometry and use 
of AC. 
64 
Discussion 
In this study the perceptions and determinants of the use of AC were examined. The 
majority of women used AC, reflecting that this is an important resource of care for mothers 
in this community. Alternative child care was perceived to be helpful but it was dependent on 
the type of AC used. The focus group participants' perceptions of mothers that use 
alternative child care were consistent with survey data. Both sources indicated that 
determinants for use of AC included maternal age, income, and household wealth. Mothers 
who were younger, such as teenage mothers, and mothers with higher income were more 
likely to use an AC. 
The presence of AC was not associated with compromised child growth. When other 
factors associated with child growth outcome were accounted for the use of AC remained 
positively related to the anthropometric indices of growth but was no longer statistically 
significant. This is consistent with other research that found that some form of social support 
can improve the growth (Begin et al. 1999). However, that study focused on the number of 
daily tasks that the mother received help with. This study was more concerned with the care 
AC provided to the child but AC also aided mother with other household chores as well. 
Mother's concern that some AC provided better care than others was consistent with 
previous research looking at the effects of AC on child outcome. Although this study did not 
find any association between the type of AC used and child outcome, other studies have 
shown that the use of a preteen or anyone other than the mother or competent adult is 
associated with lower nutritional status of the child (Lamontagne et al. 1998, Engle & 
Lhokska 1999). There was no association between use of female or male child and child 
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nutritional status but this may be attributed to the small percentage of the women surveyed 
who used children as AC. 
Alternative child care has been suggested to be more available in rural areas where 
extended families are more prevalent than in urban areas (Ruel et al. 1999). However, only 
36% of the mothers surveyed in this study lived with extended families. This may be in part 
because Manya Krobo is a peri-urban community (400/o of the population is urban) and the 
extended family system may be slowly disappearing (Ghana Statistical Service 2002). It is 
thought that urbanization causes a change in family forms (family size declines) resulting in 
less desirable forms of social support (Engle et al 1997). 
Though it cannot be ignored that extended family households provide availability of 
AC (Lamontagne et al. 1998), the majority of the women who used AC in this study did not 
live with their extended families. Hence, mothers are adopting other strategies of alternative 
child care such as the use of fathers and other children as AC. About 41 % of mothers in this 
study used the father of the child as an AC. A paper by Engle and Breaux (1994) described 
that the increase in the role of fathers in caring for their child in several urban areas was due 
to lack of support from extended families, which is similar to what may be occurring in this 
community. 
Another explanation for the widespread use of AC, irrespective of living with the 
extended family, is that although mothers may live in nuclear family households, the 
extended family still plays an important role in helping the mother care for her child (Mason 
2004). The grandmother or sister may not live in the household but may live in the 
community and help care for the child occasionally. 
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In this study the use of AC and sociodemographic factors such as maternal 
employment, and education were not shown to be associated with child outcome. Some 
household wealth indicators were found to be significant but when a household index was 
created there was no association seen. Other studies have found association between certain 
sociodemographic factors and child outcome. These other sociodemographic factors may not 
have been significant in this study due to the lack of variation in these factors among the 
sample. 
Some limitations to this study include recruitment techniques which led to the sample 
population being homogenous. All mothers were recruited from only from growth 
monitoring sessions and therefore were not representative of the general population. For this 
reason some sociodemographic factors that may have been associated with child outcome 
were not observed. In addition, the majority of these women used AC making it difficult to 
observe differences between those mothers who did and did not use AC. There was also an 
underreporting of use of AC. This study identified AC as anyone other than the mother 
providing any type of care, regardless of time spent or number of tasks completed. Mothers 
reported not using AC but during the course of the home-visit an AC was observed. 
AC play a major role in caring for children between the ages of9-24 mo and does not 
seem to have a negative effect on child growth. However, the quality of care provided by AC 
may vary from on alternative caregiver to the next. For this reason the quality of care of the 
AC should be monitored. The wide use of alternative caregiving in this community presents a 
new target for infant nutrition intervention. More research needs to be done to explore the 
relationship between use of AC and child well-being. Also, a clear definition of alternative 
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caregiving needs to be established between researchers and study participants for more 
accurate document of its use. 
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Figure 1. Conceptual framework, modified from the extended UNICEF model of care (Engle 
et al. 1997 
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Table 1. Characteristics of mothers with and without alternative care~iver !n=200~ 
,1 With Alternative Without Alternative 
Caregiver Caregiver 
Age(y) 26.6±5.92 28.7±8.2 0.08 
18-20 19.9 (33)3 8.8 (3) 
21-25 39.2 (65) 44.1 (15) 
26-30 21.7 (36) 23.5 (8) 
31-36 13.3 (22) 5.9 (2) 
36-40 4.8 (8) 11.8 (4) 
>40 1.2 (2) 5.9 (2) 
Marital Status 
Single 12.1 (20) 11.8 (4) 
Manied 36.8 (61) 26.5 (9) 
Living with partner 46.4 (77) 58.8 (20) 
Divorced 4.2 (7) 0 (0) 
Widowed 0.6 (1) 2.9 (1) 
Religion 
Christian 982 (162) 97.1 (33) 
Muslim 0.6 (1) 2.9 (1) 
Other 1.2 (2) 0 (0) 
Education 
No education 19.4 (32) 17.7 (6) 
Primary 16.4 (59) 14.7 (5) 
Middle/JSS 50.9 (84) 52.9 (18) 
Secondary/SSS 1.2 (2) 5.9 (2) 
Higher 2.2 (4) 0 (0) 
Employed 72.7 (120) 72.7 (24) 
Farming 2.4 (4) 0 (0) 
Skilled/manual labor 21.2 (35) 24.2 (8) 
Sales services/petty trader 46.l (76) 45 .5 (15) 
Professional/technical/managerial/clerical 3.0 (5) 3.0 (l) 
Work inside home 34.2 (41) 20.8 (5) 
Work outside of home 65.8 (79) 79.2 (19) 
Maternal income (cedis/day) 36,501±40,425 (93) 17,000±12,325 (24) 0 .02 ( 4,000, 25,000)4 (5,000, 15,000) 
Household wealth 
Electricity 81.9 (136) 61.8 (21) 0.02 
Radio 77.7 (129) 47.1 (16) <0.01 
Television 45.2 (75) 23.5 (8) 0.02 
Re frig em tor/freezer 33.7 (56) 26.5 (9) 
Telephone 15.7 (26) 20.6 (7) 
Toilet facility/latrine 83. l (28) 52.9 (16) <0.01 
Weight(kg) 57.7± 10.9(166) 57.7± 10.6(34) 
Height(kg) 157.3±6.1 (166) 158.6±6.5 (34) 
BMI (kg/m2l 23.3±4.3 ~166l 22.1± 3.5 ~34l 
1 Comparisons were made with t-test for continuous variables and Chi-square goodness of fit test for categorical 
variables 
2 Mean±SD 
3 %(n) 
4 (minimum, maximum) 
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Table 2. Characteristics of children with and without alternative caregivers 
With alternative care Without alternative care 
(N=l66) (N=34) 
Mean Mean 
Age (mo) 13.6±4.2 13.2±4.3 
Sex(% female) 47.0 (78) 52.9 (18) 
Weight(kg) 
Length(cm) 
Weight-for-age (SD) 
Length-for-age (SD) 
Weight-for-length (SD) 
9.1±1.3 
76.1±9.6 
-0.9±1.l 
-0.3±1.2 
-0.8±1.l 
8.7±1.5 
74.1±4.5 
-1.2±1.5 
-0.7±1.1 
-0.9±1.l 
NS 
NS 
NS 
NS 
O.Ie>2 
0.08 
0.47 
1 Comparisons were made with t-test for continuous variables and Chi-square goodness of fit test for categorical 
variables 
2 Controlling for child age 
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Table 3. Results from linear regression analysis with determinants of child's nutritional 
status 
Variables WAZ1 
p SE 
Child' s -0.06 0.02 
age 
Mother's 0.04 0.02 
BMI4 
AC 0.16 0.21 
Maternal -0.00 0.08 
education 
No toilet/ -0.44 0.19 
latrine 
facilities 
Extended 0.30 0.16 
famil 
1 WAZ= Weight-for-age 
2 LAZ= Length-for-age 
3 WLZ= Weight-for-length 
4 BMI= Body Mass Index 
p 
<0.01 
0.02 
0.45 
0.97 
0.02 
0.07 
R 
0.14 
LAZ! WIZ! 
p SE p R p SE p 
0.10 
-0.07 0.02 <0.01 -0.03 0.02 0.05 
0.01 0.02 0.53 0.05 0.02 0.01 
0.23 0.23 0.31 0.01 0.21 0.95 
-0.07 0.09 0.42 0.01 0.08 0.90 
-0.41 0.21 0.05 -0.27 0.19 0.15 
0.12 0.18 0.50 0.31 0.16 0.06 
R 
0.10 
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CHAPTER 5: TYPES OF ALTERNATIVE CAREGIVERS HA VE VARYING 
EFFECTS ON CHILD NUTRITIONAL STATUS 
A paper to be submitted to Maternal and Child Nutrition 
Akpene Arna Atiedu 
Abstract 
Adequate child care, given by the mother or alternative caregivers (AC), can mitigate 
the deleterious effects of poverty on child nutritional status. The overall objective of this 
study was to observe the use of AC for the caring of children in Manya Krobo district, Ghana 
to gain a better understanding of this resource of care. Using focus group discussions, 
surveys, and in-depth home interviews with observations, this study examined the care 
practices and use of AC among mothers (age ~18 y with children 9-24 mo) living in Manya 
Krobo, Ghana. Focus group data were used to inform the survey instrument later 
administered by project staff to 200 women in the Well Baby clinic of two district hospitals 
to assess determinants of use of AC. A subsample (n=l7) of the survey sample was selected 
on the basis of child nutritional status and mother's use of an AC for in-depth home 
interviews with observations that lasted approximately 3 hr. Qualitative analysis assessed 
differences in the care practices of the mother associated with use of AC or care practices. 
Also, case studies were developed to provide a deeper understanding of the use of AC among 
different household structures. There were no differences directly observed in actions to 
improve child health, feeding, and hygiene practices related to use of AC and nutritional 
status of the child, perhaps due to small sub-sample size. Case studies showed that AC play 
an important role in the daily task of caring for children and were sometimes 
underrepresented because mothers did not identify this help as alternative child care. The 
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household structure played an important role in the use of AC by determining the availability 
of potential AC. Given the prevalence of AC, future maternal and child health interventions 
should take advantage of this important resource of care when designing programs. 
Key Words: Alternative child care, care, child malnutrition, Ghana, nutritional status 
Introduction 
The UNICEF (1990) conceptual framework of malnutrition identified adequate care, 
along with sufficient intake of energy and nutrients and good health services, as factors 
contributing to optimal child nutrition. Care is "the provision in the household and the 
community of time, attention, and support to meet the physical, mental, and social needs of 
the growing child and other household members" (ICN 1992). Adequate care translates to 
good child outcome even in conditions of poverty (Engle & Lhokska 1999). The ability to 
give adequate care is dependent on the household care resources available to the caregiver 
and may be categorized as follows: human (knowledge, beliefs, education, physical and 
mental health of the caregiver), economic (control on income, workload and time), and 
organizational/social support (alternate caregivers, community support) (Engle et al. 1997). 
Social support is a useful resource that can aid mothers in providing care for their 
children or assisting with household tasks thereby relieving time constraints of the mother. In 
a study by Abel et al. (2001 ), mothers stressed the importance of this support during and after 
pregnancy for make a smooth transition to the changes in life brought on by having a child. 
Begin et al. (1999) found that the number of tasks that the mother received help with was 
positively associated with the nutritional status of the children. 
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Engle and colleagues (1999) referred to alternative caregiving as "the most important 
form of social support" that influences child outcome. However, there is increased risk of 
stunting in children whose mothers used inadequate alternative child care strategies, such as 
taking their child to the workplace or leaving the child in the care of an older child 
(Lamontagne et al. 1998). There are two means by which the care given by AC may 
influence child outcome. First the AC can directly affect the primary caregiver' s ability to 
give care to a child by relieving constraints, such as time or workload, there by also indirectly 
affecting the care given to the child by the primary caregiver. Secondly, the AC directly 
affects the child's outcome (e.g., health status, dietary intake) by providing care to the child 
in the absence of the primary caregiver. 
The availability and use of AC differs within different household structures. Women 
living in extended family households have been shown to more likely to use appropriate 
alternative care strategies (Lamontagne et al. 1998). This type of household structure 
contributed to having more adults in the household who may assist in household chores or 
helping care for children. 
The overall objective of this research was to observe the use of AC in Manya Krobo 
district, Ghana and gain a better understanding of this resource of care. In this paper the 
reported care practices of the primary caregiver and the role AC play in the lives of well 
nourished and malnourished children will be examined. 
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Methods 
Study site and participants 
The Eastern Region of Ghana has a population of 2, 106, 696 (Ghana Statistical 
Service 2002); more than one-quarter (27.4%) of children under the age of 5 y were stunted 
(Ghana Statistical Service and Marco International Inc. 2005). The people were mainly 
employed as farmers, fishermen, tradesmen, and craftsmen. The majority of women worked 
and over half (55.9°/o) of them used an AC (Ghana Statistical Service and Marco 
International Inc. 1999). The research site of this study was Manya K.robo, a peri-urban 
district of the Eastern Region with a population of about 154,301 (Ghana Statistical Service 
2002). The study participants were mothers who were~ 18 y of age, had a 9- to 24-mo old 
child, and lived in the district. 
Data collection 
This study was comprised of three data collection techniques; focus groups, a survey, 
in-depth interviews with home observations. Data collection was carried out between May 
and August of 2004. Results from the focus groups have been presented elsewhere. 
The survey, which was developed from focus group data, took place in the Well Baby 
clinics of two district hospitals and was interviewer administered by field workers that spoke 
the local languages. i After the surveys were completed, weights and heights or lengths of the 
mothers and children were taken by the primary investigator using standard methodology. 
Survey participants who had agreed to a follow-up visit were stratified by use of AC 
and nutritional status of the child (as determined by weight-for-age Z-score ofless than -2 
SD) based on a 4-cell design. Other studies used weight-for-age anthropometric measurement 
to determine nutritional status of infants in Ghana (Rikimaru 1998). Then mothers within 
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each stratum were randomly selectedii to participate in the in-depth home interview with 
observations which were to last at least 3 hr. Mothers were asked about the time of day they 
were available (morning, afternoon, or evening) but visits were unannounced. A household 
spot-check which assessed hygiene as determined by the conditions of the household and the 
practices of the mother and AC, if present, was conducted within the first 15 min of each 
visit. Then, an interview pertaining to the mother's home health, feeding, and hygiene 
practices, and use of alternative caregivers was administered by field staff Interviews were 
tape recorded, observation checklists of observed care practices of the mother and AC were 
completed, and field notes documented the activities of the child and caregivers. Following 
completion of the visit participants were given a bar oflaundry soap and two bars of bathing 
soap. 
Analysis 
SAS version 9.1 was used for the quantitative analyses of survey data. Descriptive 
statistics on sociodemographic and household characteristics of participants were conducted. 
Bivariate analyses were used to compare the characteristics of the sub-sample selected for the 
follow-up visit to the overall survey sample and household hygiene and cleanliness in the 
sub-sample to the total survey sample. NVivo version 2.0 was used for qualitative analysis of 
field notes, transcribed in-depth interviews, and spot-checks and care practice checklist 
results. Inductive analysis was used to identify major themes that emerged from home in-
depth interviews and observations related to the mother's actions to improve the child's 
health, feeding and hygiene practices. Narrative descriptions were also used to identify major 
events and various key issues from the data and case studies were created. Case studies 
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provided a more in-depth understanding of the use of alternative caregiving in this 
community and the lives of these women as it relates to providing care for their child. Pseudo 
names for the mothers and children in the case studies and no identifying characteristics were 
included. 
Results 
Interviews and observations 
Maternal Characteristics of survey sample 
Survey data has been presented elsewhere (Chapter 4). Briefly, the mean age of the 
200 mothers was 26.9±6.3 y; their mean BMI (23.1±4.2 kg/m2) was in the normal range. 
More than half ( 51 .3%) of mothers had completed up to middle school, but only a small 
percentage had completed secondary school or higher (11.6% and 2.00/o, respectively). The 
majority of the women (73 .2%) were employed and more than half of the women worked 
outside of the home. About half (48.5%) of the women were living with their partner, one-
third of the women were married (35.0%), about one tenth (12.0%) were single. The head of 
the household was most often the husband or partner ( 64. 0% ). 
Maternal Characteristics of sub-sample 
Among those mothers who participated in the follow-up visit (n=l 7), maternal age 
was 23 .5±5.1 y and BMI was 21.5±3 .8 kg/m2 (Table 1). All but one of the mothers were 
Christians. The majority of this sample had at least a secondary education (64.7%). More 
than half(52.9%) of the women were employed in a trade and among those who worked, 
most of them (89%) worked outside of the home. The majority of the women were living 
with their partners (65%) but only 18% were married at the time of the study. The husband 
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was the head-of-household in a majority of the households (70.6%) with a smaller percentage 
of the women living in parent-headed households (29.4%). About 41% of the women lived 
with extended family. Electricity and toilet/latrines facilities were common but very few 
women had household wealth items other than radios. There were no toilet/latrines facilities 
in about 18% of the home. 
The follow-up sample was significantly younger than the participants of the survey 
sample (p=0.02). This group also tended to have lower maternal BMI and income (p< 0.10, 
respectively). 
Actions to Improve Child Health 
The reported actions taken to insure the child's health did not differ much amongst 
this population. It was common for the women to attend the growth monitoring sessions 
monthly (n=l 7) and have their child's health cards where weight was recorded (n=l 7). 
Mothers felt that it was important to monitor their child's growth because it let them know 
when the child was healthy or sick. Other reasons why women attended the growth 
monitoring sessions were to receive medicine for the child, vaccinations, an advice from the 
nurses. 
"Weighing and growth monitoring is very important because the nurses can 
detect what is wrong with the child at an early stage and offer remedy or give 
recommendation to intervene " 
"Yes, weighing and growth monitoring is important because as the child is 
given the necessary inoculations she is free from sickness like polio, measles, 
and such things. " 
Other activities that mothers mentioned to insure their child's health included 
clothing the child with clean clothes (29.4%) and warm clothes during cold seasons (23 .5%), 
making sure the child's food was safe (23.5%) and nutritious (23.5%). To a lesser extent 
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mothers felt that keeping a watchful eye of the child' s movements ( 5. 9°/o ), and giving 
vitamins were important for insuring the child's health (5.9°/o). 
Feeding Practices 
Feeding practices of mothers did not vary with use of AC or the nutritional status of 
the child. Most mothers reported that they did not introduce sugar-based liquids, infant 
formula, or cow's milk before the child was 6 mo of age (88.2%). Infant formula and cow's 
milk was not given because it was thought to be too expensive (23.5%). When cow's milk 
was offered the powdered form was used. The only child who was not breastfed during the 
time of the home visit was 24 mo of age. 
Hygiene Practices and household conditions 
There was no clear connection seen between household spot-check score and 
nutritional status of the child or use of AC (Tables 2 and 3; p=0.49, p=0.88, respectively). 
Although it was very common for the household to have domestic animals, not all of them 
had visible animal feces on the compound or in the rooms. The families typically swept the 
compound floor every morning and removed garbage. In the households that had visible 
animal waste, the child, mother, and AC, if present, were also not clean, as noted by soiled 
clothes and dirt on their faces, hands, arms, and legs. 
Case Studies 
The case studies focused on two women who had similar socioeconomic status, each 
had one child, and both had access to AC. Both mothers were single and unemployed living 
with their families. The first case is of a mother of a healthy child and in the second case the 
child is malnourished as determined by a WAZ, < -2 SD. These two case studies compare the 
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role of AC in these households and how the different types of AC and household structure is 
associated with the child's growth. 
Case # I : A day in the life of Gifty and Kofi 
It was a Friday morning and Gifty was in her room getting her son and herself dressed 
for the day. Her mother was hanging clothes out to dry on lines that stretched across the 
compound common area. Gifty came out from her room and placed her child on the ground 
to play. 
Gifty, who was I 9 y old, was a single mother of an I I -month-old boy named Kofi. 
Gifty and her son looked healthy and Gifty had no complaints about the health of her son. 
Kofi had nice full cheeks, weighed I Ikg, and had a weight-for- age Z score of 1.05 standard 
deviations, well in the normal range. Gifty's BMI was 23.6. 
Gifty lived with her mother in a compound house that was in the shape of the letter 
"L", one side consisting of two rooms which belonged to her extended family. The house 
was made out of mud bricks and the floor was made of cement. Unattached to the house was 
a storage room where they kept pots and pans and food. The coal pot used for cooking was 
set on the dirt in the center of the compound area. There was animal waste around the 
compound floor because Gifty' s family and other families living in the compound had goats, 
some which were not tied up, and chickens. However, there was no visible animal waste 
around the cooking area or near the entrance of the rooms. There were two similar compound 
houses just a few feet away. Their house was located within a short walking distance from 
the roadside. 
84 
Gifty' s mother prepared food for sale with her friend which Gifty would later sell. 
Gifty sat down and watched her son play on the compound. A couple of times she had to run 
and get Kofi because he would try to play in a stack of coal. 
Caring for Kofi was a difficult task for Gifty and her mother provided a lot of help 
because Kofi's father was not currently living with her. Gifty gave birth while she was in 
secondary school and had to stop attending until after he was born. Gifty's mother had been 
an AC for the child since Kofi was born and helped in washing his clothes, bathing, and 
feeding him. She also prepared all the meals for Kofi. Gifty explained that her mother was 
the AC because they were living together so she was always around and she had experience 
caring for a child. To Gifty, having her mother around was helpful because it gave her time 
to do other things and get advice on how to take care of her son. When her mother was not 
free, Gifty would leave her son with her mother's friend because she lived near. 
Gifty started giving her son infant formula and powdered cow's milk at 6 mo of age. 
The child's current diet consisted ofkoko (corn porridge) or Cerelac (corn based cereal) and 
breast milk. Gifty said the nurses at the hospital recommended giving the child rice and stew 
made from melon seeds or green leafy vegetables. She did not usually follow the 
recommendations because she said that the child just liked maize porridge. Gifty attended 
regularly the growth monitoring sessions at the hospitals and kept track of the child's 
progress with a health card. When she could not take the child to the sessions, her mother 
would take him. To ensure the health of her child, Gifty felt that it was important to change 
the child' s clothes when the child urinated. Gifty said that she made sure her child received 
the necessary vaccines. When the child would fall sick, she would take him to the hospital. 
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Gifty's mother had finished preparing the food which was to be sold and Gifty helped 
her package it. She placed the basket of food on her head and went to sell it by the roadside. 
While she was gone Gifty's mother cared for Kofi by watching after the child as he played 
on the compound floor while going about her daily tasks of washing and cooking. She also 
changed the child after he had wet himself but did not wash her hands after changing the 
child. After an hour Kofi began to get restless so Gifty' s mother carried Kofi on her back and 
walked around until he fell asleep. 
When Gifty returned from selling all of the food she returned came home and began 
helping her mother prepare their dinner. Her mother was preparing the soup as Gifty pounded 
the fufu. Kofi had awakened and was allowed to play on the compound floor once more. His 
clothes were soiled from playing on the compound earlier that morning. Gifty and her mother 
both kept an eye on the child who was playing nearby. 
Case # 2: A day in the life of Adoley and Arna 
Arna was peacefully lying unclothed on a straw mat outside the door of Adoley' s 
room where Adoley was sleeping. Adoley' s sister went to wake her up and returned to doing 
the laundry. Adoley went for Arna and quickly clothed her. 
Adoley was a 25 year old single mother of 13 month old Arna. Adoley was a healthy 
young woman with a BMI of 19.5 but her daughter, Arna, was very thin and had a weight-
for-age z score of -2.1 standard deviations. 
Adoley lived near the main road in a compound made of mud bricks. The paint was 
cracked and some of the mud bricks were exposed. She lived with her, brother, sister, father, 
two uncles, and two aunts in a compound house with several rooms. Adoley shared a room 
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with her daughter. Attached was a storage room where the family stored their non-perishable 
food items. The neighboring houses were just a few feet away and all looked very similar to 
Adoley' s house. There was visible animal waste from goats on the compound floor but not in 
the rooms. 
Adoley explained that her daily tasks included washing Ama's clothes, bathing her 
early in the morning, and feeding her in the morning, afternoon, and evening. The workload 
could become overwhelming sometimes and she needed help. Adoley started using an 
alternative caregiver when Arna was just one week old. She felt that she needed help even 
though Arna was very young. Adoley felt that any alternative caregiver that she used should 
be a family member who was caring, obedient, and willing to follow instructions that she left 
in her absence. The first alternative caregiver the Adoley used was her younger sister, who 
was in her mid-teens. She would help with bathing Arna and washing her clothes before she 
would leave for school. When she returned from school each day she played with Arna. 
Although the sister was the only alternative caregiver Adoley reported, other family 
members assisted in monitoring Ama's movements when Adoley attended daily chores. Even 
with this extra care there were times when Arna was left unattended. (e.g., Ama's soiled 
under-pants were not changed immediately). Though the other family members were also 
aware of the situation none of them went to change Arna. The other family members 
interacted with Arna on other occasions by playing and talking with her. At times they would 
offer her food from their plates while they were eating. During the course of a day they all 
spent some time with Arna. 
Adoley did not give her child infant formula or cow's milk, only breast milk. She did 
give the child soft drinks at times (such as Coke, Sprite, and Fanta). When asked about the 
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typical diet of her daughter Adoley said that her daughter only took breast milk and that she 
did not like to eat. The nurses recommended that Adoley add soy beans to her daughter's 
food. She felt that the advice the nurses gave would be helpful if it is followed but because 
her child would not eat soy she could not follow it. Adoley clarified by saying it was hard to 
get the child to eat solid food; sometimes she forced the child to eat. 
Adoley had a weighing card for Arna and said that she went to weighing sessions 
regularly (once a month), because the nurses complained that Arna was not growing well. 
When asked what she did to insure that her child was in good health, Adoley said that she 
kept the child's feeding utensils and bottles clean and made sure that the child's food was 
covered and away from the flies and other insects. Arna was current with all the necessary 
vaccinations. Even with all these preventative actions Arna was poorly nourished. 
Discussion 
This study assessed the reported and observed care practices of mothers of children 9-
24 mo who used and did not use AC and had healthy or malnourished children. Previous 
research showed that children in this age group had a high risk of malnutrition associated 
with poor feeding and hygiene practices and were more likely to be left with an AC because 
of the introduction of complementary feeding. 
From qualitative analysis there was no noticeable difference in the care practices 
among mothers who differed in use of AC and nutritional status of their child. Mothers who 
did not use alternative child care did not report feeding their child differently or have 
different hygiene and health-seeking practices than mothers who did use AC. Mothers' 
responses about feeding young children varied little; this was probably influenced by growth 
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monitoring sessions leading to mothers underreporting the use of non-breast milk foods 
before 6 mo of age. Having AC did not seemed to have any effect on the mothers care 
practices or household hygiene. However, the role of adequate care practices in insuring 
good health of the child is well established. Ruel and colleagues (1999) found that care 
practices were strongly associated with child nutrition, especially amongst low income 
households and households where the mother had less than a secondary school education. 
Our inability to observe any differences may be explained by the small sample size of the 
follow-up visits (n=l 7), obscuring any differences related to the use of AC or the reported 
care behaviors of the mothers. 
The case studies illustrated the type of AC and care practices that play a role in 
children's outcome. One major difference between the two case studies was the family 
structure which altered the availability and types of potential AC. Gifty, who had a healthy 
child, lived only with her mother where as Adoley, whose child was underweight, lived with 
a large extended family. In Adoley' s situation, the number of potential caregivers made it 
difficult for her to always be aware of the care each AC was providing as well as to clearly 
assign responsibilities to individuals. Although her sister was the designated AC, no one 
really assumed full responsibility in caring for the child while the mother was busy. This 
dilution of responsibility may have contributed to the inadequate care of the child. Similar 
results from Reyes et al. (2004) showed that the presence of extensive family networks was 
associated with stunting in rural areas in Mexico and exclusive care provided by the mother 
was positively associated with the child's nutritional status. 
The types of AC used varied amongst the two case studies. Adoley used her sister, 
who was a teenager, as the main AC where as Gifty's mother was her AC. Though Adoley's 
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other family members also provided care they may not have been able to mitigate the 
negative effects of care given by a teenager. A study by Engle ( 1991) found that care given 
by anyone other than a competent adult was associated with lower weight and height because 
preteens did not provide adequate care. More research needs to be done to fully understand 
the effect of AC interactions and the household structure on the child's health outcome. 
Another noteworthy difference between the two mothers in the case studies was their 
feeding practices. There were inadequate feeding practices on the part of the mother in the 
second case study. The child was 13 mo and the mother had not introduced appropriate 
complementary foods. The recommended time to introduce complementary foods is from 6 
mo to insure that essential nutrient and energy requirements are met. Previous research has 
also shown that feeding practices of caregivers have a great influence on the nutritional status 
of young children who are unable to acquire food on their own and inadequate 
complementary feeding practices can lead to growth faltering in children (Ruel & Menon 
2002). From this study no conclusion can be drawn as to whether the differences in use of 
AC had an influence on feeding practices but it is thought that the quality of care given by 
AC may be important for complementary feeding (Engle et al. 1996). 
This study found that the presence of AC did not compromise the nutritional status of 
children 9-24 mo (Chapter 4). However, this current analysis found that household structure 
may affect the type of AC used and possibly the child' s nutritional status. Household 
structure may play an important role in the availability of potential AC, some of which the 
mother may not consider as AC. In large extended family households family members may 
provide inadequate care unknown to the mother. Interventions for improving child nutrition 
should encourage mothers to be familiar with the care given by all AC. Also educational 
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materials about caring for the child should be shared with all caregivers. The relationship 
between use of AC and child nutritional status is still not well understood. More research 
needs to be done to explore the use of AC of different family structures. 
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Table 1. Comparison of maternal characteristic of survey sample and follow-up subsample 
Survey sample Sub sample p1 
Age (y) 
18-20 
21-25 
26-30 
31-36 
36-40 
>40 
Marital Status 
Single 
Married 
Living with partner 
Divorced 
Widowed 
Religion 
Christian 
Muslim 
Other 
Education 
No education 
Primary 
Middle/JSS 
Secondary/SSS 
Higher 
Employed 
Farming 
Skilled/manual labor 
Sales services/petty trader 
Professional/technical/managerial/clerical 
Work inside home 
Work outside of home 
Maternal income ( cedis/day) 
Household wealth 
Electricity 
No toilet facility/latrine 
Telephone 
Radio 
Television 
Refrigerator/freezer 
Weight(kg) 
Height(kg) 
BMI(kglm2) 
1 Student's t-test and Chi square 
2 Mean ± SD 
3 o/o(n) 
4 (minimum, maximum) 
(n=200) (n=l7) 
27.28 ± 6.362 23.53 ± 5.06 
15.58 (29f 41.18 (7) 
40.44 (74) 35.29 (6) 
22.40 (41) 17.65 (3) 
13.11 (24) 0 (0) 
6.01 (11) 5.88 (1) 
2.19 (4) 0 (0) 
12.02 (22) 11.76 (2) 
36.61 (67) 17.65 (3) 
46.99 (86) 64.71 (11) 
3.28 (6) 5.88 (1) 
1.09 (2) 0 (0) 
97.99 (195) 94.12 (16) 
1.01 (2) 0 (0) 
1.01 (2) 5.8 (1) 
19.78 (36) 11.76 (2) 
15.38 (28) 23.53 (4) 
51.65 (94) 47.06 (8) 
10.99 (20) 17.65 (3) 
2.20 (4) 0 (0) 
15.00 (135) 52.94 (9) 
2.22 (4) 0 (0) 
22.22 (40) 17.65 (3) 
47.78 (86) 29.41 (5) 
2.78 (5) 5.88 (1) 
33.33 (45) 11.11 (1) 
66.67 (90) 88.89 (8) 
34,152 ± 38,084 (109) 10,000±3,779(8) 
(4,000, 25,000)4 (5,000, 50,000) 
78.69 (144) 76.47 (13) 
22.40 (42) 17.65 (3) 
16.94 (31) 11.76 (2) 
72.13 (132) 76.47 (13) 
42.62 (78) 29.41 (5) 
34.43 (63) 11.76 (2) 
57.65 ± 10.82 54.65 ± 11. 70 
157.34±6.16 158.94±7.85 
23.28±4.16 21.51 ±3.75 
0.02 
0.08 
0.27 
0.31 
0.09 
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Table 2. Comparison of responses among participants with and without alternative 
caregivers 
Criterion With alternative With alternative 
careiriver (n=7) caregiver (n= 10) 
Yes Yes 
Child is clean 57.1 (4)1 66.7 (6)( 
Mother is clean 57.1 (4) 60.0 (6) 
No visible animal 85.7 (6) 50.0 (5) 
wastes in the 
house 
No farm animals 100.0 (7) 100.0 (10) 
in the house 
Access to water in 71.4 (5) 100.0 (10) 
the house 
Covered drinking 80.0 (4) 90.0 (9) 
water 
Clean eating 57.1 (4) 60.0 (6) 
utensils and dishes 
Proper storage of 71.4 (5) 80.0 (8) 
food 
Child under 85.7 (6) 70.0 (7) 
supervision at all 
times 
No obvious safety 57.l (4) 60.0 (6) 
haz.ards 
Average 7.0±2.9(Tf 7.2± 2.5 (10) 
household spot-
check score 
J %(n) 
2 Mean± SD; Household spot-check scores: ')es"=l, "no"=O 
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Table 3 Comparison of responses among participants with healthy and malnourished 
children 
Criterion With alternative care!river (n=1) With alternative 
caregiver (n=lO) 
Responses 
Yes{l) Yes{l} 
Child is clean 71.4 (5)1 55.6 (5)1 
Mother is clean 57.l (4) 70.0 (7) 
No visible animal 57.1 (4) 80.0 (8) 
wastes in the 
house 
No farm animals 100.0 (7) 100.0 (10) 
in the house 
Access to water in 100.0 (7) 80.0 (8) 
the house 
Covered drinking 100.0 (7) 75.5 (8) 
water 
Clean eating 57.1 (4) 70.0 (7) 
utensils and dishes 
Proper storage of 71.4 (5) 80.0 (8) 
food 
Child under 57.1 (4) 90.0 (9) 
supervision at all 
times 
No obvious safety 57.1 (4) 60.0 (6) 
haz.ards 
Average 6.6±2.62 7.5±2.72 
household spot-
check score 
I o/o(n) 
2 Mean± SO; Household spot-check scores: ')es"=l, "no"=O 
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ii 
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Below -2 SD WAZ Above -2 SD WAZ, 
With alternative care 5 5 
Without alternative care 2 ( unable to locate 3 5 
women) 
96 
CHAPTER 6. GENERAL CONCLUSION 
Summary 
Within the past 15 y care has received attention as an important factor in the 
prevention of childhood malnutrition (Begin et al. 1999, Engle & Lhokska 1999, Engle et al. 
1997, UNICEF 1990, Armar-Klemesu et al. 2000, Begin et al. 1997, Ruel et al. 2002). The 
quality of care that a caregiver provides the child is dependent on the availability of resources 
(Engle & Lhokska 1999). The social support that is provided by an alternative caregiver is 
an important resource that mothers can use to help them look after their child. However, little 
is known about role alternative caregivers (AC) playing in caring for children and the effects 
they have on child health. 
This study identified sources of alternative caregivers in Manya Krobo district, Ghana 
and gained a better understanding of this resource of care. The first aim of this research was 
to identify the sources of alternative caregiving. The second aim was is to evaluate the 
association between the use of AC. The third aim was to identify other determinants of use 
of alternative caregivers controlling for other factors associated with child anthropometric 
measurements. 
The study aims were addressed through triangulation of three research methods: focus 
group discussions, surveys, and in-depth home interviews with in-home observations. The 
focus group with 14 mothers collected data on the common types of AC, social norms, 
perceptions on their effectiveness, and barriers to their use. This information was used to 
develop a survey questionnaire on the determinants and outcomes of use of AC. In-depth 
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home interviews with observations were conducted on a sub-sample of the survey sample to 
better understand the role of AC in the households. 
The results of this study showed that alternative caregiving was widely used in 
Manya Krobo, with only 17% reporting that they did not use AC. The mother's age and 
income were determinants of use of alternative caregiving. AC were seen as helpful and 
mothers reported that it allowed them time to rest as well as do other household chores. 
However, mothers did raise some concern about the quality of care AC may provide, stating 
that not all caregivers provided adequate care. The most commonly used AC was the 
grandmother, who was perceived to have experience caring for children and was usually 
available. In this community it was customary for the paternal grandmother to serve as AC 
because the child was the responsibility of the paternal side of the family. In the case of 
single mothers, the child would become the responsibility her family. 
An interesting finding of this research was that fathers also played an important role 
in caring for the child. A possible explanation is that as communities become more urban 
fathers begin to play more of a role in caring for the child due to lack of support from 
extended families (Engle and Breaux 1994). Female and male children were also used as AC 
by some mothers. This raises concern because previous research has shown that care given 
by other children is associated with poor child growth (Engle et al. 1997). 
This study found that AC were involved in the preparation of meals, feeding, bathing, 
and cleaning of the child. However, assigning of task and mothers' ability to monitor tasks 
that were completed by AC varied with different types of AC. It may be that as number of 
caregivers increases the quality of care decreases because no one is assuming full 
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responsibility for caring for the child; similar results were seen in a rural Mexican setting 
(Reyes et al. 2004). 
Limitations 
All mothers from this study were recruited mainly from the Well Baby clinics of two 
district hospitals and regularly attended growth monitoring sessions. This recruitment 
strategy caused sample participants to have very little variation in key sociodemographic 
factors (maternal education, marital status, and employment). Associations between these 
factors and child outcome were not observed in this study perhaps due to this lack of 
variation. 
The majority of these women used AC making it difficult to observe differences 
between those mothers who did and did not use AC. A larger sampling size may have 
allowed for observing other determinants for use of AC. Also, there was an underreporting of 
use of AC due to differences between participants and investigator's definition of AC. Some 
mothers reported not using AC but during the course of the home-visit an AC was observed 
to be present. A clear definition of AC should be established for this community before 
assessing use of AC. 
Recommendations 
Results from this study suggest that the use of alternative child care in Manya Krobo 
is widespread and does not pose adverse effects on the child's nutritional status. Thus, the 
following recommendations are based on encouraging the use of this resource for caring for 
children in this community. Nurses should stress that educational materials and information 
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the mother receives about caring for the child be shared with any other caregivers of the 
child. Also, there should be a system in place to directly reach out to other caregivers. 
Possible barriers such as cultural and traditional practices that may prohibit the mother from 
asserting her new found knowledge should be addressed. New infant nutrition interventions 
should target all caregivers to ensure that the necessary information is received by all parties 
caring for the child. 
Future research 
This study found that a clear definition of alternative child care is needed. It is not yet 
clear what criteria should be used to determine whether someone is an alternative caregiver 
(time, tasks completed, and age). Being able to clearly identify would help determine how 
many sources of AC are available for mothers to use. This would allow for monitoring of all 
the care given to the child so that all factors associate with poor child outcome can be 
identified. 
More research is needed to fully understand the relationship between the use of AC 
and the nutritional status of children to fully understand the role it plays with other factors 
that affect child health outcome. This would allow future interventions to address all the 
determinants of this multifaceted issue. Future studies should also focus on the care practices 
of AC. Other qualities of AC, such as time spent with the child and number of tasks 
completed should be examined as well to ensure that the relationship between presence of an 
AC and child growth remains positive. 
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Appendix 1-a. Informed consent letter for focus group participants 
INFORMATIONAL LETTER 
Effects of Alternative Caregivers on Infant Nutrition: 
Dear Participants: 
The purpose of this research study is to understand the different ways that families care for 
children in this community. We hope to better understand how these approaches affect 
children's health and well-being. You are being invited to participate in this study because 
you are a mother of a child between the ages of 9-24 months. 
If you agree to participate in this study, you will be asked to be part of a discussion group 
that will last for about one hour. During this hour you will be asked to share your opinions on 
different approaches to caregiving. 
There are no foreseeable risks from participating in this study nor are there any direct 
benefits to you. The study information will benefit society by helping to make more 
effective, caregiving recommendations to mothers. 
You will not have any costs from participating in this study. You will not be compensated for 
participating; however, a small token of appreciation will be given to thank you for taking the 
time to speak with us. 
Your participation in this study is completely voluntary and you may refuse to participate or 
leave the study at any time without resulting in any penalty or loss of benefits to which you 
are otherwise entitled. 
Participants' records will be kept confidential to the extent permitted by applicable laws and 
regulations and will not be made publicly available. However, federal government 
regulatory agencies and the Institutional Review Board (a committee that reviews and 
approves human subject research studies) may inspect and/or copy your records for quality 
assurance and data analysis. These records may contain private information. 
To ensure confidentiality to the extent permitted by law, participant's name will not be used 
but rather identification numbers will be assigned. If the results are published, your identity 
will remain confidential. 
QUESTIONS OR PROBLEMS 
Please take your time to decide if you would like to participate. You are encouraged to ask 
questions at any time during this study. For further information about the study contact any 
of the people below. If you have any questions about the rights of research subjects or 
research-related injury, please contact the Human Subjects Research Office, 2810 Beardshear 
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Hall, 011-1-515 294-4566; austingr@iastate.edu or the Research Compliance Officer, Office 
of Research Compliance, 2810 Beardshear Hall, 011-1-515-294-3115; dament@iastate.edu 
Akpene Atiedu 
aatiedu@iastate.edu 
Grace Marquis 
gmarquis@iastate.edu 
Anna Lartey 
aalartey@hotmail.com 
51-32-93 
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Appendix 1-b. Focus group discussion guide 
Guide for focus group 
The purpose of this focus group is to gain a better understanding of what alternative 
caregiving looks like in Manya Krobo, Ghana. Alternative caregiver will be defined to the 
participants as other people who take care of the child. The tasks that alternative caregivers 
do will not be used to define alternative care because that may lead the women to only talk 
about certain types of alternative caregivers. The definition must be put in a broad context so 
that the women will supply the types of caregivers they feel fit this definition and the tasks 
that the caregiver carries out. The questions asked will also try to prompt the participants to 
speak about their perception of alternative caregiving (meaning do they like it, do they think 
it is something they need) as well as some barriers to using alternative caregiving. 
Questions 
1. What does caring for a child between the ages of 9-24 months entail? 
2. In your community what other people usually care for children apart from the 
mother? 
Probe: Does the father care for the child? Do older children, grandparents, neighbors. 
3. From the list of alternative caregivers you all have mentioned, what caregiver is more 
commonly used. What makes this caregiver more desirable than others (social 
norms)? 
Probe: Who would you most often see caring for the child apart from the mother? 
4. Why is the mother using a caregiver? 
5. What does one look for in a caregiver? 
Probe: When women are looking for someone to care for their child what 
qualifications must the caregiver have? 
6. What are your perceptions on the effectiveness of alternative caregiver in caring for 
the child? 
Probe: Is it helpful to have an alternative caregiver? 
7. What are the perceived barriers to using alternative caregiving? 
Probe: Why wouldn't you be able to have someone else care for your child? 
8. How do other women perceive women who use alternative caregivers? How do men 
perceive women who use alternative caregivers? Are some more acceptable than 
others? 
9. Is it common to pay alternative caregivers? Which alternative caregivers are most 
often paid? 
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10. What are the benefits of using alternative caregivers for the child, if any? 
11. What are the disadvantages of using alternative caregivers for the child, if any? 
12. Is there anything else you would like to say about using an alternative caregiver? 
(Thank participants for their participation and give small token of appreciation. 
114 
Appendix 2. 
Survey 
Title of Study: 
survey) 
Investigators: 
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Appendix 2-a. Informed consent for survey 
INFORMED CONSENT DOCUMENT 
Effects of Alternative Caregivers on Infant Nutrition (In-clinic 
Akpene Ama Atiedu, Dr. Grace Marquis, Dr. Anna Lartey 
This is a research study. Please take your time in deciding if you would like to participate. 
Please feel free to ask questions at any time. 
INTRODUCTION 
The purpose of this study is to understand the different ways that families care for their 
children in this community. We also hope to better understand how these arrangements 
affect child health and well-being. You are being invited to participate in this study because 
you are a mother of a child between the ages of 9-24 months. 
DESCRIPTION OF PROCEDURES 
If you agree to participate in this study, your participation will last for approximately 20 
minutes during which time we will ask questions about your household, food security, you 
and your child' s health, and your arrangements for caregivers. You and your child will be 
weighed and your height measured. At the end of the study, you may be asked if you would 
like to participate in a follow-up study. 
RISKS 
There are no foreseeable risks from participating in this study. 
BENEFITS 
If you decide to participate in this study there will be no direct benefit to you. The 
information gained in this study will benefit society by improving on understanding of how 
different caregiving practices affect children' s well-being so that recommendations can be 
made to other mothers. 
COSTS AND COMPENSATION 
You will not have any costs from participating in this study. You will not be compensated for 
participating in this study. 
PARTICIPANT RIGHTS 
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Your participation in this study is completely voluntary and you may refuse to participate or 
leave the study at any time. If you decide to not participate in the study or leave the study 
early, it will not result in any penalty or loss of benefits to which you are otherwise entitled. 
CONFIDENTIALITY 
Records identifying participants will be kept confidential to the extent permitted by 
applicable laws and regulations and will not be made publicly available. Federal government 
regulatory agencies and the Institutional Review Board (a committee that approves human 
subject research studies) may inspect and/or copy your records for quality assurance and data 
analysis. These records may contain private information. 
To ensure confidentiality to the extent permitted by law, the participant's name will not be 
used but rather identification numbers will be assigned. If the results are published, your 
identity will remain confidential. 
QUESTIONS OR PROBLEMS 
You are encouraged to ask questions at any time during this study. For further information 
about the study contact: Akpene Atiedu aatiedu@iastate.edu, Dr. Grace Marquis 
gmarguis@iastate.edu, or Dr. Anna Lartey aalartey@hotmail.com • If you have any 
questions about the rights of research subjects or research-related injury, please contact the 
Human Subjects Research Office, 2810 Beardshear Hall, 011-1-515 294-4566; 
austingr@iastate.edu or the Research Compliance Officer, Office of Research Compliance, 
2810 Beardshear Hall, 011-1-515-294-3115; dament@iastate.edu 
*************************************************************************** 
*** 
SUBJECT SIGNATURE 
Your signature indicates that you voluntarily agree to participate in this study, that the study 
has been explained to you, that you have been given the time to read the document and that 
your questions have been satisfactorily answered. You will receive a copy of the written 
informed consent prior to your participation in the study. 
Subject's Name (printed) ___________________ _ 
(Subject's Signature/ thumb print) (Date) 
Witness 
~--------------~ (Date) 
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INVESTIGATOR STATEMENT 
I certify that the participant has been given adequate time to read and learn about the study 
and all of their questions have been answered. It is my opinion that the participant 
understands the purpose, risks, benefits and the procedures that will be followed in this study 
and has voluntarily agreed to participate. 
(Signature of Person Obtaining 
Informed Consent) 
(Date) 
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Appendix 2-b. Pre-survey questionnaire 
Date (mmldd/yy)_ _ / _ - ' - - Participant#: __ _ Interviewer code. _ _ 
Effects of Alternative Caregivers on Infant Nutrition: 
Survey Recruitment Criteria and Contact Information 
The following criteria must be met for mother's to participate in this study. 
1. The person has a child between the ages of9-24 months? 
1 Yes 
2 No 
2. The person is the mother of the child? 
1 Yes 
2 No 
3. The mother is over the age of 18 years? 
1 Yes 
2 No 
4. The child is present? 
l Yes 
2 No 
5. Are you willing to participate in a follow-up home interview? 
1 Yes 
2 No 
(Hall criterion is met than contact information of participant should be collected.) 
Contact Information 
Describe directions leading to household where mother presently resides 
Contact information (Relative/Neighbor/Friend) 
1. Name 
~-----------------------~ Address Tel. No. 
~----------~ 2. Name 
~-----------------------~ Address Tel. No. 
~-------- -------------
119 
Appendix 2-c. Survey questionnaire 
Participant #: 
We would like to ask you some 
questions about the health of your 
child. 
1.How old is your child (date of birth 
dd/mm/yy)? 
CD'DJ'DJ 
Age of child in months 
[]] Mo. 
2. Sex of Child 
1. Female 
2. Male 
3. What is your view of this child's health? 
1 Healthy 
2 Fairly healthy 
3 Fairly sick 
4 Sick 
8 Don't know 
4. Has your child been hospitalized for any of 
the following? 
Yes 
No 
2 
e .::.'·.,,••.,,•.,•·.,• .. •,::.',:·'··':'.:•·.,' •. :eneu.',·.,,·.··.:··,'·.,··'' .,'·.,,•.~., .• . · ... ·.',; ,' ... : ·.,·•.,' . :'··,m·'·····.·~ t'• ? : : ... 
::=:=== 4- ~itmmrtmrrmmmrrr~~~~r1/1 
D Respiratory infection 1 
2 
5. Is your child still breastfed? 
1 No 
2 Yes 
5 (a) If no, how old was the child when he/she 
was weaned completely off the breast? (mo) 
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~-L-__.1.~~~~~ 99 = not applicable 
For this study it will be helpful to know 
if anyone helps you care for your child. 
The next set of questions will be about 
any help you may receive in caring for 
your child. 
(For 06-014, fill in the chart on the last page) 
6. Does anyone other than you provide care for 
this child when you are at work? 
Example: feeding the child, bathing the child, 
watching the child, providing cognitive 
stimulation 
1 No 
2 Yes 
6 (a) If yes, then who? (choose all that apply) 
1 Father 
2 Grandmother 
3 Neighbor/friend 
4 Hired help 
5 Child in schooVdaycare/creche 
6 Male child 
7 Female child 
8 other 
99 Not applicable 
· 7. How much time does this person usually 
spend with your child? (d/week) 
8. When the person cares for the child on a 
given day, how long? (hr/d) 
9. Have you switched alternative caregivers in 
the last year? 
1 No 
2 Yes 
9 Not applicable 
10. Are you satisfied with the care given by your 
current alternative caregiver(s)? 
1 No 
2 Yes 
9 Not applicable 
11. In your opinion does this alternative 
caregiver take good care of your child? 
1 No 
2 Yes 
9 Not applicable 
12. Do you pay alternative caregiver for their 
services? 
1 No 
2 Yes 
9 Not applicable 
13. Does this person feed your child? 
1 No 
2 Yes 
9 Not applicable 
14. Does this person bathe your child? 
1 No 
2 Yes 
9 Not applicable 
These next few questions are about 
you and your household. 
15. What is your age (y) 
rn 
16. What religion do you practice? 
1 Christian 
2 Muslim 
3 Other 
4 None 
17. How many live births have you had? 
rn 
18. How many children (< 18 y) live in your 
household? 
rn 
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19. What is the highest level of schooling you 
have completed? 
1 None 
2 Primary 
3 Middle/JSS 
4 Secondary/SSS 
5 Higher 
20. What kind of work do you currently do? 
1 Farming 
2 Skilled/Manual labor 
3 Sale Services/ Petty trader 
4 ProfessionalltechnicaVmanageriaVclerical 
5 Don't work (skip 20a, 20b, 20c) 
20 (a) If yes, where do you work? 
1 Inside the house 
2 Outside the house 
20 (b) If yes, how many hrs/day do you usually 
work? 
rn 
20 (c) How much, on average do you make a 
day from your own work? 
21. What is your current marital status? 
1 Single 
2 Married 
3 Living with partner (common law) 
4 Divorced 
5 Widowed 
22. Does your husband have more than one 
wife? 
1 No 
2 Yes 
9 Not applicable 
22(a). If your husband has more than one wife in 
what place do you fall? 
1 Firstwife 
2 Second wife 
3 Third wife 
4 Fourth wife 
5 Other (specify) 
8 Don't know 
9 Not applicable 
23. How many wives, total, does your husband 
have? 
rn 
24. Who is the head of the household? 
1 Self 
2 Husband/Partner 
3 Parents 
4 Other, (Specify ____ _, 
25. What is the highest level of schooling that 
the head of the household has completed? 
1 None 
2 Primary 
3 Middle/JSS 
4 Secondary/SSS 
5 Higher 
6 Other (specify,------
9 Not applicable 
26. What kind of work does the head of the 
household currently do? 
1 Farming 
2 Skilled/Manual labor 
3 Sale Services/ Petty trader 
4 Professional/technicaVmanageriaVclerical 
5 Does not work (skip 26a, 26b, 26c) 
6 Other (specify, ______ _, 
9 Not applicable 
26 (a) If yes, where does the head of the 
household work? 
1 Inside the house 
2 Outside the house 
9 Not applicable 
26 (b) If yes, how many hrs/day does the head 
of the household usually work? 
rn 
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26 (c) How much, on average does the head of 
the household make a day from your own work? 
D .___I '----L---.111 .___ '----L---.1 
' 
27. How many adults (18+ y) live in your home? 
rn 
28. Do any of them contribute financially? 
1 No 
2 Yes 
9 Not applicable 
28. (a) How many of them contribute 
finarn 
29. Does your home have ..... ? 
Yes No 
:m. :1: e!~rn:rnrn:rn::rn:::rn::::rrn11:r:wtrtt:@1rrn11rr 
B Radio 1 2 
:;1:1m&@.~trt:r:::r:rt:t:::t::::::::::11111r:::g::;m:11::::1::: 
D Video deck 1 2 
::J.t m:::w.~~Mimtii:t1r::::r:t: a::n:1:rtztt?:=tt 
:$.::::: ::·~~:j~j~{ili;@,)iLt'==::, ::u ~trr ···='.::~::::,:·::::';:::::;:' · 
30. What is the main material of the floor in your 
household? 
1 Mud/dirt 
2 Polished cement 
3 Finished floor (parquet, carpet, tile) 
4 Unfinished cement 
5 Other (specify 
31. What type of toilet do you have? 
1 Flush toilet 
2 Pittoilet 
3 Bucket 
4 No facility/bush 
32. Source of drinking water? 
1 Piped water 
2 Wellwater 
3 Borehole 
4 Spring/River/streams/ Pond/lake 
5 Dam 
6 Dugout 
7 Rainwater 
8 Tanker truck 
These next few questions are about 
having enough food 
33. In the past 12 months has there been a time 
when the food you bought did not last and you 
did not have enough money to buy more? 
1 No (skip Q34) 
2 Yes 
8 Don't know (skip 034) 
34. How often did this occur? 
1 Almost every month 
2 Some months but not every month 
3 Only 1 or 2 months 
1 Don't know 
35. In the past 12 months have you ever been 
unable to eat the variety of foods that you think 
you should eat for a balanced meal? 
1 No (skip 036) 
2 Yes 
8 Don't know (skip 036) 
36. How often did this occur? 
1 Almost every month 
2 Some months but not every month 
3 Only 1 or 2 months 
8 Don't know 
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37. In the past 12 months have you or any other 
adult in your household reduced the size or 
skipped meals because there wasn't enough 
money for food or food stores? 
1 No (skip 038) 
2 Yes 
8 Don't know (skip Q38) 
38. How often did this occur? 
2 Almost every month 
3 Some months but not every month 
4 Only 1 or 2 months 
5 Don't know 
39. In the last 12 months, have you ever eaten 
less than you felt you should because there 
wasn't enough money to buy food or there 
wasn't enough food stores? 
1 No 
2 Yes 
8 Don't know 
40. In the last 12 months, have you ever been 
hungry but did not eat because you could not 
afford enough food or did not have access to 
food? 
1 No 
2 Yes 
3 Don't know 
Thank you so much for your 
participation. Now we would like to 
weigh and measure you and your child 
41. Mother's weight (Kg) 
OJ.D 
42. Mother's height (cm) 
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43. Height of this child 
OJ.D 
44. Weight of this child 
OJ D 
• 
Questions (28-34) 
Father 
6(a). 
7. 
8. 
9. 
10. 
I 
11. 
12 . 
13. 
14. 
Grandmother Neighbor/ friend Hired help school/daycare/ creche Male child Female child Other 
N 
Vi 
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Appendix3. 
In-depth home interview with observations 
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Appendix 3-a. Informed consent for follow-up visit 
INFORMED CONSENT DOCUMENT 
Title of Study: 
interview) 
Investigators: 
Effects of Alternative Caregivers on Infant Nutrition (In-home 
Akpene Ama Atiedu, Dr. Grace Marquis, Dr. Anna Lartey 
This is a research study. Please take your time in deciding if you would like to participate. 
Please feel free to ask questions at any time. 
INTRODUCTION 
The purpose of this study is to understand the different ways that families care for their 
children in this community. We also hope to better understand how these arrangements 
affect child health and well-being. You are being invited to participate in this study because 
you are a mother ofa child between the ages of9-24 months and you completed the 
questionnaire about caregiving. 
DESCRIPTION OF PROCEDURES 
If you agree to participate in this study, your participation will consist of two visits at your 
home, each for approximately two hours, during which you will be interviewed about your 
family circumstances, care giving practices, and your child's activities will be observed. In 
addition, your child will be weighed and height measured. 
RISKS 
There are no foreseeable risks from participating in this study. 
BENEFITS 
If you decide to participate in this study there will be no direct benefit to you. The 
information gained in this study will benefit society by improving on understanding of how 
different caregiving practices affect children's well-being so that recommendations can be 
made to other mothers. 
COSTS AND COMPENSATION 
You will not have any costs from participating. You will not be compensated for 
participating in this study. A small token of appreciation will be given after each visit to 
thank you for taking the time to speak with us. 
PARTICIPANT RIGHTS 
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Your participation in this study is completely voluntary and you may refuse to participate or 
leave the study at any time. If you decide to not participate in the study or leave the study 
early, it will not result in any penalty or loss of benefits to which you are otherwise entitled. 
CONFIDENTIALITY 
Records identifying participants will be kept confidential to the extent permitted by 
applicable laws and regulations and will not be made publicly available. Federal government 
regulatory agencies and the Institutional Review Board (a committee that approves human 
subject research studies) may inspect and/or copy your records for quality assurance and data 
analysis. These records may contain private information. 
To ensure confidentiality to the extent permitted by law, the participant's name will not be 
used but rather identification numbers will be assigned. If the results are published, your 
identity will remain confidential. 
QUESTIONS OR PROBLEMS 
You are encouraged to ask questions at any time during this study. For further information 
about the study contact: Akpene Atiedu aatiedu@iastate.edu, Dr. Grace Marquis 
gmarguis@iastate.edu, or Dr. Anna Lartey aalartey@hotmail.com • If you have any 
questions about the rights of research subjects or research-related injury, please contact the 
Human Subjects Research Office, 2810 Beardshear Hall, 011-1-515 294-4566; 
austingr@iastate.edu or the Research Compliance Officer, Office of Research Compliance, 
2810 Beardshear Hall, 011-1-515-294-3115; dament@iastate.edu 
*************************************************************************** 
*** 
SUBJECT SIGNATURE 
Your signature indicates that you voluntarily agree to participate in this study, that the study 
has been explained to you, that you have been given the time to read the document and that 
your questions have been satisfactorily answered. You will receive a copy of the written 
informed consent prior to your participation in the study. 
Subject's Name (printed) _____________________ _ 
(Subject' s Signature/ thumb print) (Date) 
Witness 
---------------~ (Date) 
INVESTIGATOR STATEMENT 
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I certify that the participant has been given adequate time to read and learn about the study 
and all of their questions have been answered. It is my opinion that the participant 
understands the purpose, risks, benefits and the procedures that will be followed in this study 
and has voluntarily agreed to participate. 
(Signature of Person Obtaining 
Informed Consent) 
(Date) 
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Appendix 3-b. Interview guide 
Interview guide: 
Questions on Alternative caregiver (only for women with alternative caregivers) 
rd like to ask you a few questions about how you care for your child and the help that you 
receive in caring for your child. I am interested in knowing what care for a child between the 
ages of9-24 months is like. 
1. Please describe a typical day of taking care of your child who is 9-24 months old. 
What tasks do you have to complete? 
2. How old was your child when you began using an alternative caregiver? How did you 
decide that your child was old enough to be cared for by someone else? 
3. Who was the first person that served as an alternative caregiver for your child? 
4. Can you tell me how you went about selecting an alternative caregiver to care for 
your child? What were your concerns? What qualities were you looking for? 
5. Is this person( s) paid for their services? If yes, how do you arrange payment? 
6. I am interested in knowing about the daily tasks of your alternative caregiver(s). Can 
you tell me what they do? 
7. If the alternative caregiver feeds your child, who prepares the food? 
8. If you are around when the alternative caregiver is caring for you child how do you 
divide the responsibilities? Who does what? 
9. Is it helpful to have an alternative caregiver? Why? 
10. What do you do with the time the alternative caregiver frees up for you? 
11 . Tell me about your experiences in using an alternative caregiver? Have you had to 
change your alternative caregiver? (Have you had you fire or remove this person?) If 
yes, why? 
Questions on feeding practice 
12. Do you give your child sugar-based liquids? If yes, at what age did you start giving 
your child sugar-based liquids? 
13. Do you give your child infant formula? If yes, at what age did you start giving your 
child infant formula? 
14. Do you give your child cow's milk? If yes, at what age did you start giving your child 
cow's milk? 
15. What is the diet of your child like? (What types of foods do you give your child?) 
16. When preparing food for you child, what things do you take into consideration? 
(Quantity, nutritional value, ect.) 
17. What are some recommendations nurses have made about how to feed your child? 
Are these recommendations helpful? 
18. When is it appropriate for a child to eat on his/her own? When should the child be 
assisted in eating 
19. In what situations is it appropriate force-feed your child? 
20. Do you talk to or play with child during feeding? 
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Questions on health seeking practices 
21 . Does your child have a health card? 
22. Do you take your child for weighing and growth monitoring regularly? What do you 
think about the growth monitoring? Is it important? If so why? 
23 . What do you do to insure that your child is in good health? 
24. Is your child current with the necessary inoculations? 
25. When your child is sick where do you seek help? 
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Appendix 3-c. Household spot-check and observation checklist 
Date(mm/dd/yy)__/ __ /__ Time entered __ : __ Time of exit __ :__ Participant#: __ Interviewer 
code: __ _ 
Mother present (I =yes; O=no) _ 
People in house Relation to mother 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
3 Mother is clean* 
nu:n ::An.~t ' , $ $:~11:tmt 
5 No visible animal wastes in house 
9 
?UJt 
11 
Time in Time of Reported to be 
departure alternative caregiver 
( 1 =yes, O=no) 
*Cleanliness of persons refers to clean hair, nail, face, skin, and clothes. 
*Safety hazards refer to sharp objects, exposed fecal matter, or other contaminants in the area 
where child is. 
Notes: (report any unhygienic conditions of safety hazards) 
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OBSERVATION 
134 
135 
Caregiver disposes of fecal material in a 
safe and sanit manner 
WlII ::~~ ? ,,~ .,, ':iin!:iff iU~I 
5 
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Appendix 4. 
Extra Survey data 
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Appendix 4-a. Means 
Question All l!articil!ants With alternative Without alternative 
care lN=166) care (N=34) 
1.Age of child in 13.6±4.2 13.6±4.16 13.2±4.3 
months 
15. What is your 27.0±6.3 26.6±5.9 28.7±8.2 
age (y) 
20 (b) If yes, how 8.0±3.5 7.4±3.4 9.1±3.7 
many hrs/day do 
you usually work? 
20 (c) How much, 32501.4±37266.2 36501.78±4425.4 17000.0±12325.3 
on average do you 
make a day from 
your own work? 
26 (b) If yes, how 9.0±3.5 9.7±3.4 11.7±3.4 
many hrs/day does 
the head of the 
household usually 
work? 
41 . Mother's 57.4±10.8 57.7±10.9 57.7±10.6 
weight (kg) 
42. Mother's height 157.5±6.2 157.3±6.1 158.6±6.5 (cm) 
43. Child's weight 9.0±1.3 9.1±1.3 8.7±1.5 (kg) 
44. Child's height 75.8±9.0 76.1±9.6 74.1±4.5 (cm) 
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Appendix 4-b. Frequencies 
Question Responses All With Without 
participants alternative alternative 
care care 
2.Sex of child Female 48.00/o 47.0% 52.9% 
(n=96) (n=78) (n=l8) 
male 52.00/o 53.0% 47.1% 
(n=106) (n=88) (n=l6) 
3. What is your healthy 75.5% 78.9% 58.8% 
view of this child's (n=151) (n=13 l) (n=20) 
health? Fairly healthy 16.00/o 13.9% 26.5% 
(n=32) (n=23) (n=9) 
Fairly sick 8.0% 6.6% 14.7% 
(n=l6) (n=l l) (n=5) 
Sick 0.5% 0.6% 0% 
(n=l) (n=l) (n=O) 
4. Has your child 
been hospitalized 
for any of the 
following? (a-f) 
Diarrhea No 95.5% 95.2% 97.1% 
(n=189) (n=158) (n=33) 
Yes 4.5% 4.8% 2.9% 
(n=9) (n=8) (n=l) 
Malaria No 94.5% 93.4% 100.0% 
(n=l89) (n=l58) (n=34) 
Yes 5.5% 6.6% (n=l l) 0.0% 
(n=l l) (n=O) 
Pnemonia No 99.5% 99.4% 100% 
(n= l99) (n=l65) (n=34) 
Yes 0.5% 0.6% 0.0% 
(n=l) (n=l) (n=O) 
Respiratory No 99.5% 99.4% 100.0% 
Infection (n=199) (n=165) (n=34) 
Yes 0.5% 0.6% 0.0% 
(n=l) (n= l) (n=O) 
Measles No 99.0% 99.4% 97.1% 
(n=l98) (n=165) (n=33) 
Yes 1.0% 0.6% 2.9% 
(n=2) (n=l) (n=l) 
Other No 98.5% 98.2% 97.1% 
(n=197) (n=l63) (n=33) 
Yes 1.5% 1.8% 2.9% 
(n=3) (n=3) (n=l) 
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5. Is your child still No 9.0% 9.6% (n=l6) 5.9°/o 
breastfeeding? (n=l8) (n=2) 
Yes 91.0% 90.4% 94.1% 
(n=l82) (n=l50) {n=34) 
16. What religion Christian 98.0% 98.2% 97.1% 
do you practice? {n=l95) {n=l62) {n=33) 
Muslim 1.0% 0.6% 2.9°/o 
(n=2) (n=l) (n=l) 
Other 1.0% 1.2% 0.0% 
(n;,2) {n=2) (n=O) 
None 0.0% 0.0% 0.0% 
(n=O) (n=O) (n=O) 
19. What is the None 19.1% 19.4% 17.7% 
highest level of (n=38) (n=32) (n=6) 
schooling you Primary 16.1% 16.4% 14.7% have completed? (n=32) (n=59) (n=5) 
Middle/JSS 51.26 50.91% 52.94% 
(n=102) (n=84) (n=18) 
Secondary/SSS 11.6% 12.1% 8.8% 
(n=23) (n=20) (n=3) 
Higher 2.0% 1.2% 5.9°/o 
(n=4) (n=2) (n=2) 
20. What kind of Farming 2.0% 2.2% 0.0% 
work do you (n=4) (n=4) (n=O) 
currently do? Skilled/Manual labor 21.7% 21.2% 24.2% 
(n=43) (n=35) (n=8) 
Sale Services/ Petty 46.0% 46.1% 45.5% 
trader (n=91) (n=76) (n=15) 
Professional/technical 3.0% 3.0% 3.0% 
/managerial/clerical (n=6) (n=5) (n=l) 
Don't work 26.8% 27.3% 24.2% 
(n=53) {n=45) (n=8) 
Not applicable 0.5% 0.0% 3.0% 
(n=l) (n=O) (n=l) 
20 (a) If yes, where Inside of house 23.2% 24.9°/o 15.2% 
do you work? (n=46) (n=41) (n=5) 
Outside of house 49.5% 47.9°/o 57.6% 
(n=98) (n=79) (n=19) 
Not applicable 27.3% 27.3% 27.3% 
(n=54) (n=45) (n=9) 
21. What is your Single 12.0% 12.1% 11.8% 
current marital (n=24) (n=20) (n=4) 
status? Married 35.0% 36.8% 26.5% 
(n=70) (n=61) (n=13) 
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Living with partner 48.5% 46.4% 58.8% 
(n=97) (n=77) (n=20) 
Divorced 3.5% 4.2% 0.00/o 
(n=7) (n=7) (n=O) 
Widowed 1.0% 0.6% 2.94% 
(n=2) (n=l) (n=l) 
No 73.5% 71.7% 82.4% 
22. Does your (n=147) (n=l19) (n=28) 
husband have Yes 11% 12.1% 5.9% more than one 
wife? (n=22) (n=20) (n=2) 
Don't know 0.5% 0.6% 0.0% 
(n=l) (n=l) (n=O) 
Not applicable 15.00/o 15.7% 11.8% 
(n=30) (n=26) (n=4) 
24. Who is the Self 12.5% 9.6% 0.0% 
head of the (n=25) (n=l6) (n=O) household? Husband/Partner 64.0% 62.7% 0.0% 
(n=l28) (n=104) (n=O) 
Parents 20.5% 24.7% 0.0% 
(n=41) (n=41) (n=O) 
Other 3.0% 3.00/o 0.0% 
(n=6) (n=5) (n=O) 
25. What is the None 7.7% 8.6% 3.0% 
highest level of (n=l5) (n=l4) (n=l) 
schooling that the Primary 6.1% 4.3% 15.2% head of the 
household has (n=l2) (n=7) (n=5) 
completed? Middle/JSS 43 .9% 45.4% 36.4% 
(n=86) (n=74) (n=l2) 
Secondary/SSS 18.4% 20.3% 9.1% 
(n=36) (n=33) (n=3) 
None 10.2% 20.3% 12.1% 
(n=20) (n=l6) (n=4) 
Don't know 1.5% 1.2% 3.0% 
(n=3) (n=2) (n=l) 
Not applicable 11.7% 9.8% 21.2% 
(n=23) (n=16) (n=7) 
26. What kind of Farming 12.3% 11.7% 15.2% 
work does the (n=24) (n=19) (n=5) head of the 
household Skilled/Manual labor 39.5% 40.12% 36.4% 
currently do? (n=77) (n=65) (n=l2) 
Sale Services/ Petty 19.5% 21.0% 12.1% 
trader (n=38) (n=34) (n=4) 
Professional/technical 13.3% 13 .0% 15.2% 
/managerial/clerical (n=26) (n=21) (n=5) 
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Don't work 4.1% 4.9°/o 0.0% 
(n=8) (n=8) (n=O) 
Other 1.0% 1.2% 0.0% 
(n=2) (n=2) (n=O) 
Not applicable 10.3% 8.0% 21 .2% 
(n=20) (n=13) (n=7) 
26 (a) If yes, where Inside of house 7.1% 8.0% 3.0% 
does the head of (n=14) (n=13) (n=l) 
the household Outside of house 77.6% 77.9°/o 75.8% work? (n=166) (n=127) (n=25) 
Not applicable 14.8% 13.5% 21.2% 
(n=29) (n=22) (n=7) 
28. Do any of them No 57.5% 57.2% 58.8% 
contribute (n=l 15) (n=95) (n=20) 
financially? Yes 40.0% 40.4% 38.2% 
(n=80) (n=67) (n=13) 
Not applicable 2.5% 2.4% 2.9% 
(n=5) (n=4) (n=16) 
29 (a) Do you No 21.5% 18.1% 38.2% 
have electricity? (n=43) (n=30) (n=13) 
Yes 78.5% 81.9% 61.8% 
(n=157) (n=136) (n=21) 
29 (b) Do you No 27.5% 22.3% 52.9% 
have a radio? (n=55) (n=37) (n=18) 
Yes 72.5% 77.7% 47.1% 
(n=145) (n=129) (n=16) 
29 (c) Do you have No 58.5% 54.8% 52.9% 
a television? (n=ll 7) (n=91) (n=26) 
Yes 41.5% 45.2% 23 .5% 
(n=83) (n=75) (n=8) 
29 (d) Do you have No 76.5% 75.9% 79.4% 
a video deck? (n=153) (n=126) (n=27) 
Yes 23 .0% 23.5% 20.6% 
(n=46) (n=39) (n=7) 
29 (e) Do you have No 83.0% 83.3% 76.5% ./ 
a (n=166) (n=140) (n=26) telephone/mobile? Yes 16.0% 15.1% 20.6% 
.r 
(n=32) (n=25) (n=2.94) 
29 (f) Do you have No 67.5% 66.3% 73.5% 
a refrigerator I (n=135) (n=l 10) (n=25) freezer? Yes 32.5% 33.7% 26.$% 
(n=65) (n=56) (n==9) 
29 (g) Do you have No 91.5% 91.6% 91.2% 
a car? (n=183) (n=152) (n=_J 1) 
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Yes 8.5% 8.4% 8.8% 
(n=l7) (n=l4) (n=3) 
30. What is the Mud/dirt 52.0% 52.1% 51.5% 
main material of (n=l03) (n=86) (n=l7) 
the floor in your Polished cement 33.8% 33 .3% 36.4% household? (n=67) (n=55) (n=l2) 
Finished floor (parquet, 1.0% 1.2% 0.00/o 
carpet, tile) (n=2) (n=5) (n=O) 
Unfinished cement 13 .1% 13.3% 12.1% 
(n=26) (n=22) (n=4) 
31. What type of Flush toilet 9.00/o 9.6% 5.9% 
toilet do you have? (n=l8) (n=l6) (n=2) 
Pit toilet 55.5% 58.4% 41.2% 
(n=l 11) (n=l 13) (n=l4) 
Bucket 13 .5% 15.1% 5.9% 
(n=27) (n=25) (n=2) 
No facility/bush 22.0% 16.9% 47.1% 
(n=44) (n=28) (n=l6) 
32. Source of Piped water 93 .00/o 92.3% 96.6% 
drinking water? (n=l 72) (n=l44) (n=28) 
Well water 6.0% 6.4% 3.5% 
(n=ll) (n=IO) (n=l) 
Borehole 0.5% 0.6% 0.0% 
(n=I) (n=l) (n=O) 
Spring/River/streams/ 0.5% 0.6% 0.0% 
Pond/lake (n=l) (n=l) (n=O) 
33. In the past 12 No 31.5% 31.3% 32.4% 
months has there (n=63) (n=52) (n=ll) been a time when 
the food you 
bought did not last Yes 68.5% 68.7% 67.7% and you did not 
have enough (n=137) (n=l 14) (n=23) 
money to buy 
more? 
34. How often did Almost every month 9.1% 8.5% 11.8% 
this occur? (n=l8) (n=l4) (n=4) 
Some months but not 37.4% 35.4% 47.1% 
every month (n=74) (n=58) (n=l6) 
Only 1 or 2 months 23 .2% 26.2% 8.8% 
(n=46) (n=43) (n=3) 
Not applicable 30.3% 29.9% 32.4% 
(n=60) (n=49) (n=ll) 
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35. In the past 12 No (skip 036) 29.0% 30.1% 23.5% 
months have you (n=58) (n=50) (n=8) 
ever been unable Yes 69.5% 68.1% 76.5% to eat the variety (n=139) (n=l 13) (n=26) of foods that you 
think you should Don't know (skip 036) 0.5% 0.6% 0.0% 
eat for a balanced (n=l) (n=l) (n=O) 
meal? Not applicable 1.0% 1.2% 0.0% 
(n=2) (n=2) (n=O) 
36. How often did Almost every month 11.6% 9.1% 23 .5% 
this occur? (n=23) (n=15) (n=8) 
Some months but not 41.7% 40.2% 47.1% 
every month (n=83) (n=67) (n=16) 
Only 1 or 2 months 17.1% 19.4% 5.9°/o 
(n=34) (n=32) (n=2) 
Don't know 29.7% 30.9°/o 23 .5% 
(n=59) (n=51) (n=8) 
37. In the past 12 No (skip 038) 49.0% 53.0% 0.0% 
months have you (n=98) (n=88) (n=O) 
or any other adult 
in your household 2=Yes 50.5% 46.4% 29.4% 
reduced the size or (n=IOl) (n=77) (n=IO) skipped meals 
because there 
wasn't enough 8=Don't know (skip 0.5% 0.6% 70.6% 
money for food or 038) (n=l) (n=l) (n=34) 
food stores? 
38. How often did Almost every month 5.5% 4.9% 8.8% 
this occur? (n=l 1) (n=8) (n=3) 
Some months but not 25.1% 23.6% 32.4% 
every month (n=50) (n=39) (n=ll) 
Only 1 or 2 months 20.1% 17.6% 32.4% 
(n=40) (n=76) (n=ll) 
Not applicable 49.3% 53.9% 26.5% 
(n=98) (n=165) (n=9) 
39. In the last 12 No 42.0% 45.2% 26.5% 
months, have you (n=84) (n=75) (n=9) 
ever eaten less 
than you felt you Yes 56.5% 53.0% 73.5% 
should because (n=l 13) (n=88) (n=25) there wasn't 
enough money to Don't know 1.5% 1.8% 35.3% 
buy food or there (n=3) (n=3) (n=12) 
wasn't enough 
food stores? 
No 54.0% 57.8% 64.7% 
40. In the last 12 (n=108) (n=96) (n=22) 
months, have you 
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ever been hungry Yes 45.00/o 41.0% 0.0% 
but did not eat (n=90) (n=68) (n=O) 
because you could 
not afford enough Don't know 1.0% 1.2% 0.00/o 
food or did not (n=2) (n=2) (n=O) have access to 
food? 
